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[OrFic1aL NOTICE. ] 
Change of Meeting Place, Western Gas Association. 
i 


OFFICE OF THE SECRETARY, WESTERN Gas ASSOCIATION, } 
New A.sany, Inp., Feb. 7, 1898. § 


To the Members of the Western Gas Association: The Board of Di- 
rectors of the Western Gas Association, acting in accordance with See- 
tion I., Article VI., of the by-laws, have voted to change the place of 
our next annual meeting (May, 18-20) from Mount Clemens, Mich., to 
Detroit, Mich. 

They did so upon the recommendation of the Executive Committee, 
who last month visited Mount Clemens. They found the hotel ar- 
rangements inadequate to accommodate the numbers of members likely 
to be present, unless they were divided amongst three separate hotels. 
No definite assurance that a suitable room could be obtained to hold our 
meetings, together with the fact that the means of transportation to 
Mount Clemens from Detroit—at which latter place the majority of the 
delegates to the meeting would first arrive—might occasion vexatious 
delays, caused the Executive Committee to unanimously submit to the 
Board of Directors the proposition to change the place of meeting to De- 
troit, with the above stated result. Jas. W. DunBar, Secretary. 








[OFFICIAL NOTICE. ] 


Twenty-eighth Annual Meeting, New England Association 
of Gas Engineers. 
. —_—— 
OFFICE OF THE SECRETARY, Lynn, Mass., Feb. 3, 1898. 

The twenty-eighth annual meeting of the New England Association 
of Gas Engineers will be held at Young’s Hotel, Boston, on Wednes- 
day and Thursday, February 16 and 17, 1898. 

The first session of the meeting will be called to order at 10 o’clock, 
Wednesday morning, February 16, for the election of new members, 
the address of the President, the reports of officers, the election of offi- 
cers and the general business of the Association ; following which will 
come the reading of papers and their discussion. The arguing of short 
topics, and other matter proposed for debate, will continue, until final 
adjournment, Thursday noon. 

On Wednesday evening, at 6:30, the members will dine together at 
the hotel. 

During the meeting the following papers will be read : 

‘** Gasholder Construction,” by Mr. H. A. Allyn, Cambridge, Mass. 

‘* Desultory European Notes,” by Mr. W. S. Allen, Boston, Mass. 

‘* Some Incandescent Burners,” by Mr. N.W. Gifford, New Bedford, 
Mass. 

“The Winning Ways of Gas,” by Mr. William McGregor, Paw- 
tucket, R. I. 

It is thought other papers will be read, and it is also expected that 
several ‘‘ short topics for discussion,” the subjects of which will, if pos- 
sible, be announced before the meeting, will be presented. 

Blank applications for membership can be obtained from the Secretary, 
Applications for membership, and all other matters for the considera- 
tion of the Directors, should be forwarded to the Secretary before Tues- 





day, February 15. Cuas. F. PRICHARD, Secretary. 
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([OFFIcIaL NOTICE.] 
Fifth Annual Meeting, Michigan Gas Association. 





OFFICE OF THE SECRETARY, 
Saainaw, E. S., Micu., Jan. 11, 1898. 

To the Members of the Michigan Gas Association : Gentlemen—You 
are hereby reminded that the fifth annual meeting of our Association 
will be held on Wednesday, the 16th, and Thursday, the 17th, days of 
February next, at Port Huron, Mich. 

The new Hotel Harrington has. been selected as Association head- 
quarters, with rates, for all rooms without bath, at $2.50 per day; with 
bath, at $3 per day. From experience at our recent meetings it would 
be well to have rooms reserved as early as possible. 

The following papers will be presented for consideration : 

‘* Experiments with the Welsbach Lamp,” by Mr. Frank H. Hess. 

‘*An Automatic Closed Purifier,” by Mr. Henry G. Beatley. 

‘*Our Patrons: How to Treat Them,” by Mr. S. Milo Dole. 

‘* The Utilization of Coal Tar by Distillation,” by Mr. Edward J. Ellis. 

‘** Reminiscences,” by Mr. Robert Calhoun. 

Mr. Fred. J. Howden will also present a paper, the title of which is 
not received. Respectfully yours, Henry H. Hypk, Secretary. 








BRIEFLY TOLD. 
=e es 

THE MEETING OF THE NEW ENGLAND AssocraTION.—If prediction 
based on prior signs goes for value, the meeting this week of the New 
England Association will be an enjoyable reunion, in that those who 
will take part in it have the sustaining knowledge that their trade in 
the East has gone ahead, without symptoms of passing beyond. Nor 
should this introduction be interpreted for other than is meant, since 
the facts are that the industry in New England has gained pro- 
nouncedly in volume between the times of the Association’s 27th and 
28th convenings. The growth, too, is healthy, if one excepts the diffi- 
culties connected with gas operations in Boston—suburban and other- 
wise—and even there the growth is healthy, from an engineering point 
of view ; no matter what entanglements are in sight as a result of cer- 
tain Rogerian-Addicks operations. The Rogerian mention recalls the 
unfortunate fact that the meeting of the New England Association will 
be marred by an accident that resulted in bodily harm to Mr. N. W. 
Gifford, of New Bedford. Mr. Gifford, who is the responsible works’ 
man of the New Bedford Gas and Edison Light Company, during and 
after the severe storm which scored thecentral and north New England 
coast on the ist inst., while overlooking the standing of a relief holder, 
received physical injuries sufficient to keep him from the meeting. He 
was on the regular list for a paper on ‘‘ Some Incandescent Burners,” 
and although it is likely the paper will be read, its author will not be 
able to voice it in person. Outside of this unfortunate occurrence, and 
apart from the sad knowledge that death claimed two of the member- 
ship—oddly representing the young and old, in the persons of Fred. 
W. Norton and George D. Cabot—the meeting promises to be equal to 
sustaining and maintaining the reputation of the Association from any 
standpoint whatever. 





THE MEETING OF THE MICHIGAN Gas AssocIaTION.—Secretary 
Hyde, of the Michigan Gas Association, and the other executives of 
that Wolverine gas body, are to be congratulated over the interest 
that their joint efforts have aroused in the annual sessions of the Asso- 
ciation. The paper list is long, its numbers are promising, and our 
knowledge that the attendance will be representative is positive. Of 
course, it is regrettable that the Michigan men did not see their way 
clear last year to putting their meeting time over to dates that would 
not conflict with those of the New England Association ; but if they 
think that Michigan, in March, is preferable to Michigan, in April,why 
they know best. Perhaps the subject of the Hall process of gas manu- 
facture, as exemplified in Kalamazoo, will be discussed at the meeting ; 
and we hope it will be so discussed, for many in this vicinity hold the 
idea that, by the aid of Hall gas, from its peculiar heating value, celery 
may be kept crisp, but free from the blight of too low temperature. 





Nortrs.—The petition of H. M. Whitney, President of the Massa- 
chusetts Pipe Line Gas Company, that the Board of Gas and Electric 
Light Commissioners approve an issue of $1,000,000 stock by that 
Company, was to have been argued last week. Subsequently, Mr. L. 
S. Dabney, for the Company, withdrew the petition, and more will be 
heard about it later.——At the annual meeting of the shareholders in 
the Washington (D. C.) Gas Light Company the following Directors 
were elected: J. R. McLean, J. W. Orme, G. T. Dunlop, J. C. Bul- 
litt and J. F. Rodgers.——Gas is now being regularly supplied by the 
a News (Va.) Gas Company, ‘The initiation went off without a 

itch. 





Is Dustbin Refuse a Fuel? 


—-— 


[By Mr. Nortos H. Humeurys, F.C.8., in Journal of Gas Lighting. | 


The references that have been made in these columns to the success 
of the municipal destructors erected at Shoreditch as a medium for 
raising steam to be applied to the generation of electricity and other 
purposes, come as a surprise to many who have good reasons for be- 
lieving that dustbin refuse is not a fuel; and therefore that, so far 
from being a source of heat, it does not contain sufficient potential 
energy to ensure its own destruction, but requires additional fuel from 
some outside source for that purpose. This is not merely a matter of 
opinion. The modern cry of ‘* Every householder’s electric light from 
his own dustbin,” is only a new setting of an old tune. Long before 
the possibilities of electricity took the public fancy, and became acheap 
and safe topic for anyone who wishes to pose as a platform scientist, 
the idea was propounded that the household dustbin contained among 
its treasures a sufficient quantity of carbonaceous matter to furnish, 
with or without the aid of the grease and suds that are usually disposed 
of through the medium of the scullery sink, a sufficient supply of gas 
for any reasonable amount of artificial lighting. But practical investi- 
gation soon laid bare the fact that ordinary household refuse was 
loaded with moisture and incombustible matter to such an extent that, 
even when provided for nothing, it was more costly as a gas-making 
material than ordinary coal at current prices. It resembled in this re- 
spect certain varieties of peat, which in their natural state are so loaded 
with earth and moisture as to be useless for fuel purposes. But the peat 
can be air-dried by simply cutting in sods and storing under cover—a 
process which is obviously impracticable in the case of house refuse. 

In many localities, there are waste tracts of land, upon which house- 
hold rubbish is deposited in large quantities ; and a favorite amusement 
with street urchins is to rummage about and gather up scraps of paper 
for a surreptitious bonfire. The fire, however, never spreads. . If the 
mass was inflammable, the ready means of disposing of it that are thus 
suggested, would have been put into practice long ago. Instead of 
paying a contractor 50 or 75 cents per load to get rid of the stuff, it 
would simply be taken to the nearest patch of common or waste land, 
and there destroyed by fire. Further, there is a demand for fuel in 
every household. If the refuse is inflammable, there is a destructor at 
hand, in the form of the kitchener, the scullery stove, or the copper 
firehole, where all waste matter could be got rid of at once, instead of 
being stored on the premises for a week or so before being fetched 
away. There is not only the cost of collection and removal, but fre- 
quently this also means conveyance through, or round to the front of, 
the house. 

The process, particularly in warm weather, is anything but satis- 
factory, and would be gladly avoided if there was any possibility of 
doing so by burning it on the premises. And when the modest 5th of 
November carnival is held in the back garden, andevery scrap of paper, 
old boxes, or other inflammable matter is hunted up, why are the con- 
tents of the dustbin left untouched? Simply because they are not in- 
flammable, and that being so, where does their value as a fuel, for rais- 
ing steam, or for anything else, come in? Anthracite and other kinds 
of fuel that are useless for household purposes can certainly be con- 
sumed under forced draught and other ingenious devices; but no 
amount of mechanical ability can convert a substance that is not in- 
flammable into a useful fuel. 

There is no reason for surprise at the fact that the contents of the 
Shoreditch dustbins should be brought in as an item in the calculations 
of those who talk and write about cheap electricity. The science of 
electricity has been advanced to a state of great precision. An import- 
ant feature is the extreme delicacy of many of the instruments used. 
One would suppose that the facility for mathematical calculation in re- 
spect to almost every point in connection with the generation or dis- 
tribution of electricity that is thus rendered possible, would tend by the 
natural sequence of things to produce a steady-going, hard-headed in- 
dividual, who proved everything by experiment and deduction, and 
was free from the weakness of an erratic imagination or fervid flights 
of fancy. Yet it seems to have a contrary effect ; for there is, among 
those who ought to know better, more wild talk about the possibilities 
of electricity than on any other known topic. Hdison’s invention was 
the indirect cause of a great deal of oratorical extravagance, in which 
the utter displacement of gas was only one item. Lately there are 
signs of a repetition of this craze—the old dislike of gas being still re- 
tained ; and the modern form of the delusion is that, light for light, 
electricity is much cheaper than gas. Electricians go into a town, and 
if there is a stream of water large enough to turn a wheel in the 





vicinity, a great point is at once made of ‘‘the natural advantages ; ” 
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and the public are led to hope for cheap electricity as a consequence. 
Yet the London Electric Lighting Companies, with their works on the 
yanks of a large tidal river, prefer to trust to coal and steam. 

It has also been stated that the cost of utilizing the natural advan- 
tages of Niagara as a Source of power, is greater per horse power than 
that of providing steam for the cotton mills of Lancashire. But if 
practical operations are commenced, the first item is an engine and 
boiler house. When it comes to the question of the practical value of 
the lights, the small end of their mental telescope is invariably directed 
towards electricity, while the large one is used for gas. They appear 
to believe that an 8-candle power electric lamp is equal in practical 
effect to an ordinary flat-flame gas burner, though three or four times 
as many such lamps are required to get the same lighting effect. I have 
seen a shop that was formerly lighted by six Welsbach burners, illumi- 
nated by twenty such lamps, and do not think that any independent 
observer could pronounce the light to be improved. 

Another common delusion is that a rusty and badly gone iron union 
jet is a fair sample of the lighting appliances at present available for the 
use of gas consumers. There is reason to be thankful that there are no 
residuals in the generation of electricity. If there was anything cor- 
responding to coke, tar and ammonia, the public would be regaled with 
rhapsodies ou the subject of cheap fuel, valuable chemicals and home 
manures. We are used to the vagaries of electricians by this time, and 
no harm would be done if the attention of ignorant or ultra-nervous 
people was not occasionally caught, rendering them quite unable to rest 
until they have disposed of their gas shares, usually at a price much 
below the real value of the property. This category includes ladies and 
elderly persons who are least in a position to lose money; and there- 
fore almost a criminal responsibility attaches to reckless statements 
that may have a prejudicial effect on any class of investments. The 
higher the position of the speader, the greater the necessity for caution. 
Having all this in view, one need not wonder at the notion of generat- 
ing electricity from stuff that will not burn. We may next expect to 
see the old Latin motto altered to: Ha nihilo—comes electricity. 

But what is the explanation of the known fact that steam is raised at 
Shoreditch, and that the dustbin refuse is destroyed ? Simply thatsome 
extraneous source of fuel is available, a portion of which goes to drive 
out the moisture and heat up the house refuse to a temperature at 
which the combustible part is consumed, and the remainder to heat the 
water in the boiler. The financial success, or otherwise, of any 
destructor system depends not on the ability to do without an extrane- 
ous supply of fuel, buton the cost at which that supply can be obtained. 
We are told there is a coal heap ‘‘ for emergencies” at Shoreditch. At 
many other ptaces, the coal heap is in continual requisition ; and under 
such circumstances, the cost of raising steam is greater than if the coal 
was used in the regular way. When in London a few weeks ago, I 
was sufficiently curious on these points to take a stroll in the neighbor. 
hood of the works at Shoreditch, and see what material was actually 
being taken in there. It consisted, not only of ordinary dustbin con- 
tents, but also of large quantities of trade refuse—such as sawdust, 
paper cuttings, etc.—and I was told that manufacturers were not only 
willing to deliver the stuff at the works at their own cost, but actually 
paid for its destruction. From this it appears the Shoreditch authori- 
ties are in the happy position of being able to secure extraneous fuel for 
less than nothing—which is a reasonable explanation of their success. 
Sometimes the supply of trade refuse—which must not be confused 
with household or dustbin refuse—may be sufficient to render them in- 
dependent of the coal heap for several days at a time. On Sundays, or 
at holiday times, the supply may be short ; and then coal must be used 
to keep up the fires. But one can readily understand that, although 
dustbin refuse is not a combustible in itself, if sandwiched between a 
load of chips, sawdust, etc., and another of paper cuttings, a different 
state of things obtains; and if thrown into a suitable furnace, with 
forced draught at the bottom, the whole may be burnt to ashes, and 
leave some heat available for the generation of steam in the process. 

The number of industries turning out inflammable refuse that is not 
wanted on the premises is, however, limited ; and the Shoreditch dis- 
trict is probably almost unique in being able to secure a supply suffi- 
cient to keep the destructors going for days at a time. There are 
several sawmills in my own neighborhood, for which sawdust could at 
one time be had for the fetching. But I am told that it is now worth 
$2.50 or so per ton as fuel for raising steam ; and the proprietors do not 
care to sell it for less. I was therefore surprised to find people paying 
for its destruction. A destructor could not be run at a profit in Salis- 
bury, so the public should not be left to jump to the conclusion that the 
Shoreditch results can be repeated anywhere and everywhere, or that 
it is possible for any municipal authority that chooses to make a profit 


out of the burning of dustbin refuse. Certainly if the destructors will 
work efficiently in one place, they will do so in another ; but the finan- 
cial aspect of the question depends very much upon the cost of the extra 
fuel. 








The Williams Drop Forged Steel Chain Pipe Wrench. 





Messrs. J. H. Williams & Co., of Brooklyn, N. Y., are putting on 
the market the Vulcan patent drop forged steel chain pipe wrench, a 
fair idea respecting which may be obtained from an examination of the 
illustrations. Tbe Vulcan wrench is made with cable and with flat 
link chain, and is designed for gripping, turning or holding pipe, 
bolts, bars, shafts, etc. The wrench is made in seven sizes to take arti- 
cles from 4 inch to 12 inches. They are made wholly from wrought 
steel, to be strong and durable. The drop forged jaws are stated to be 
of saw temper, so that the teeth can be sharpened by filing only. The 
pressure of the teeth, it is explained, is in a line tangent to the circum- 
ference of the pipe, which, combined with the encircling grip of the 
chain, prevents crushing. The wrench is sold with either cable or flat 





link chain, and is the only wrench, it is claimed, adapted for either. To 
change the chain one cap screw is unscrewed—neither jaw is removed 
—the internal pin on which the chain swings is slipped out, thus releas- 
ing the chain, when the new chain may be inserted. It is remarked 
that the cable chains are of finest quality, only the D. B. G. special 
crane chain being used. This chain is hand formed and tested link by 
link, and bears the trademark D. B. G. It is further remarked that the 
flat link chains are hand made from steel prepared expressly for the 
company and carefully tested in an Olsen testing machine. The point 
is made that the chain swings from the center and can be used on either 
side of the jaws, reducing wear of the teeth to a minimum. The 
wrench, it is shown, is equally efficient on fittings and straight pipe, in 
corners, against walls, between floors, in ditches, or for overhead work. 
Each fits a range of sizes equal to six pairs of common tongs, and will, 
it is claimed, outwear several pairs of any kind. The tools are inter- 
changeable in all parts, repairs can always be had, and the wrenches 
are fully guaranteed. 

Among other advantages are that the jaws are duplicate, reversible 
and serrated on both sides ; that the assistance of a blacksmith is not 
necessary when the teeth become dull ; that the tool is not disabled if 
the teeth on one side break, as it can be instantly used on the other 
side; and that repairs can be secured without sending the wrench 
away. It is stated that the price list has been revised, while a greater 
discount will be offered than for any other similar tool. The makers 
state that the wrench is the fruit of 12 years’ experience in making 
chain pipe wrenches, and that they claim for it superiority in every 


respect. 








[Prepared for the JouRNAL.] 
The Small Things that Make Up a Perfect Complaint Man. 


a 


By Mr. Grorce F. Summers, M.E. 


To quote from my street foreman, I would cut a gas man’s work into 
“‘ three halves ;”’ one half in the making and two halves in the selling 
of the article. The most important position in the sales department is, 
without doubt, that of the complaint clerk, and following up his efforts 
are the men who straighten out the kinks at the consumer’s home. 
Should we follow up the life of a complaint we would find it passing 
through three stages : 

First, that something goes wrong, or the consumer thinks so, and he 
is generally not at all slow to impart his doubts to the first clerk he 
meets in the office ; second, the complaint clerk, if he has a good ad- 
dress and a great deal of tact, will make the consumer feel of some im- 
portance by the courteous consideration shown to the complaint, and 
thus paving the way towards a pleasing ending to the same, which sal- 
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This portable tool box has been designed to facilitate expert complaint 
work in a minimum amount of time. The box is of tin, and, being 
light and clean, can be carried from room to room in a house. It 
contains everything necessary to meet any ordinary complaint. 








The conténts of the box include among other things a bottle of white 
lead, with a stick to apply the same; a gasoline torch for testing 
joints without smoking the part; a pair of smoked glasses for exam- 
ining mantles ; a reamer for Welsbach lights and stoves; a wire for 
cleaning stoves ; a box of meter washers; and tips, packed nine in a 
box, ready to be left with the consumer for future use. 





One of the most frequent mechanical operations in a complaint man’s 
duties is the adjustment of brass pillars. Strange as it may seem, 
there are few men that put on a pillar without damaging it. In 
holding a pillar, the plyers should always be put under the shade 
holder, close to the bottom of the pillar. 





There are few things that do the gas company’s reputation more harm 
than the indiscriminate striking of matches on the furnature and 
walls. The match should be struck on the handle of the plyers, 
and the sticks put in the cover of the open tin box, and emptied in 
the kitchen upon leaving the house. 





vation is worked out by the man with the Stillson wrench; third, if 
the affair has been handled properly the consumer is led to believe that 
the gas company folks are real nice people and it is_a pleasure to deal 
with them. He is impressed with the business ability and sterling 
honesty of the company, both as a corporation and as individuals, and 
the next time his bill is large he is satisfied that 1t is correct and that-he 
has used the gas, and he tells his neighbors so. 

A complaint once came in to the works with which I am connected, 
of ‘‘ big bill, remove and test meter ;”’ and as I happened to see it, went 
out myself. I found the woman cleaning a kerosene lamp. There was 
sickness in the house, the kitchen table was covered with dirty dishes, 
the complicated lamp burner would not work, and the woman looked 
dismayed. I took off my cuffs, cleaned and adjusted the lamp burner 
and admired the lamp itself, all the while exclaiming that we would 
rather have her burn less gas if she could not afford to pay as much 
for light as she had that month. She seemed surprised that I should 
talk reasonably about her lamps, and I went back to the office to find 
that her husband had gone to business ‘‘ mad ” that morning and had 
written me a very disagreeable letter. However, when he got home 
that night, and heard his wife’s report of ‘‘the young man that came 
to fix the gas,” he wrote me a second letter, and a very polite one it 
was, saying that, after all, perhaps he had used the gas, and if the 
meter had not already been changed, never to mind about it. Those 
people are good friends of ours now, burn as much gas as ever, and 
next summer I am going to sell them a gas range. 

A live superintendent will keep better posted than anyone else in 





town, and watch day and night to take advantage of every move to in- 
crease his consumption. In my judgment there is no better way to do 
this than for the superintendent to take up an occasional complaint per- 
sonally, and while putting in new tips or rereading a meter, incident- 
ally inspect all previous work, get better acquainted with the consumer 
and speak a good word for the line of goods he is trying to push at the 
time. This is the way that big outputs are worked up. 








The Present Efficiency of Incandescent Lamps. 
——» —— 
[A paper read by Mr. JoHN E. RANDALL, before the Northwestern 
Electrical Association. ] 

The present efficiency of incandescent lamps for central stations lies 
somewhere between 3 watts and 3} watts per candle power. It might 
appear from these limits that no advance has been made in the lamp 
industry during the last thirteen or more years of its extensive growth. 
As long ago as 1885 we heard of 2$-watt lamps, and 3}-watt lamps were 
considered a regular article of commerce. At the Detroit meeting of 
the National Electric Light Association in 1887 a 1}-watt lamp was 
described. As no one in the business is advocating longer lives than 
was claimed ten years ago, it would appear from the figures named 
above as if the manufacture of incandescent lamps had retrograded and 
was approaching the state of a lost art. : 

If the falsity of this supposition were not demonstrated every night 
one might be pardoned for thinking the industry was disintegrating. 
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Every investigation of claims for extremely high efficiency has shown 
that there was some hocus-pocus; either the candle was of the wax 
taper variety, or the watt was not one of the family that James made 
famous, or else the lamps didn’t live to tell the tale. 

Finally, people forgot about the 1-watt and the 2-watt lamps, and 
concluded to take what they could get, which might be anything from 
3 to 5 watts, depending upon what the maker had ready tosend. It 
really was a matter of small moment whether the lamps were 3 or 5 
watts per candle, since they all went to 5 watts the next day after they 
were placed in circuit. 

This state of affairs has continued, with some improvement, until a 
comparatively recent date. In the meantime elaborate series of life 
tests were made under the auspices of the Franklin Institute ; Mr. W. 
H. Pierce made an extended test ; several foreign tests appeared, and 
tests were made at the Ohio State University of samples from thirteen 
different makers. There was nothing promising in the general results 
of all these tests, and for a time the outlook was rather gloomy. 
Progress was being made, however, although the results were not pub- 
lished. It was found that lamps whose initial efficiency was less than 
3 watts per candle power would not last a reasonable time on commer- 
cial circuits. This set the maximum limit of efficiency. The minimum 
was set by what the people would accept, and it was placed at 4 watts. 
More recently all energies have been exerted to produce types suitable 
for the various kinds of uses. We have now the highly efficient cen- 
tral station lamp, the isolated plant lamp and the railway type, besides 
numberless modifications for special uses. 

Among the lamps in the Franklin Institute tests was one Weston 
tamadine 16-candle power lamp that maintained its brilliancy and gave 
most excellent life. It was the only one of the type, and almost the 
only one in the test that gave any indication of good quality, as quality 
is gauged at present. So far as that test went the tamadine lamps were 
a commercial failure, yet this one lamp showed what might be gotten 
from a cellulose filament. Since then the cellulose filament has been 
brought to a degree of perfection far surpassing its prototype. While 
made by a process differing from Mr. Weston’s, the present filaments 
possess all the good features to be found in this early lamp and have 
outgrown most of the poor ones. Upon the quality of this cellulose 
filament I base aclaim that the present efficiency of incandescent lamps 
is better than it ever has been, and is so much better that the lighting 
industry is to be congratulated. 

The incandescent lamp is still a filament of carbon of high resistance 
hermetically sealed into an exhausted glass globe, with conducting wires 
passing through the glass. Its quality as an illuminant depends di- 
rectly upon the quality of the filament and the quality of the vacuum. 
The object of the vacuum is threefold : 

1. To reduce the energy expended per unit of light emitted, because 
of the heat lost through convection. 

2. To prevent injury to and destruction of the carbon by burning. 

3. To prevent injury by abrasion or so called “‘ air washing.” 

Any gaseous envelope will carry away the heat energy from an in- 
candescing body so rapidly that a great amount of power must be sup 
plied to maintain its surface at a temperature corresponding to a certain 
brilliancy, the core being at a far higher temperature. This loss be- 
comes less as the pressure of the surrounding gas is decreased, until a 
point is reached beyond which no further changes can be detected. 
When the vacuum reaches 1 part in 1,000 the loss becomes extremely 
small, and, after a vacuum of 1 part in 10,000 is reached, the loss is 
negligible so far as our present methods of measuring light can deter- 
mine. 

Some years ago we made a series of measurements showing the rela- 
tion between the degree of vacuum and the power necessary to produce 
a definite candle power from a lamp filament. The net results showed 
that, so far as the convection losses are concerned, the degree of ex 
haustion ordinarily found in incandescent lamps is better than need be. 

Carbon at high temperature cannot resist the attacks of oxygen. 
Therefore all oxygen must be eliminated, even slight traces causing in- 
jury to the carbon surface. 

We would naturally suppose that the residual gas was composed of 
oxygen and nitrogen, in the proportions found in air. The induction 
coil shows that such is not the case, and I believe that in a properly ex- 
hausted lamp, although no other gas may be purposely admitted to dis- 
place it, no oxygen remains. It is known that a filament will rapidly 
decline in brilliancy if the vacuum is low, because the radiating surface 
is injured, but it will not burn out. Very few lamps burn out because 
of poor vacuum, unless cracked, when, of course, fresh oxygen is con- 
stantly admitted. 


my experience indicates that at present at least they are of small conse- 

quence. A Ligh degree of exhaustion, as measured by a vacuum 

gauge, is not the object to be attained ; an unchanging vacuum is es- 

sential to the maintenance of the highest brilliancy. In the type of 

lamp made five years ago a positive injury resulted if the vacuum were 

made too high. The disintegration of the filament, due to evaporation 

of carbon, not only injured its surface, but seriously darkened the 

bulb. 

The vacuum does not grow poorer with age, provided the lamp is 

properly made and exhausted :n the first place. The vacuum changes 

as the lamp is burned, and a part of the lamp maker’s art is to reduce 

these changes to the smallest degree. But the vacuum is finally higher 

than at the start. Nothing is tighter than the glass and wire joints of a 

properly made incandescent lamp. Absolutely no leak can be detected 

after years. In some lamps used for at least 12 years in rheostats where 
the current at times brought them to full brilliancy, the vacuum was 

as good as when first made. 

Many think that all lamps gradually lose their vacuum. This mistak- 

en notion was caused, no doubt, by a fault common to many individual 

lamps having the old form of seal at the base, and illustrates the influ- 

ence which apparently unimportant details exert upon quality as well 

as the necessity for wide information and extended experience in suc- 
cessfully making lamps. 

The present lamps, made by modern methods, have perfect joints, or 
else the leaks are so bad as to instantly discovered by proper inspection. 
The filament is the most important element of the lamp, so far as 
efficiency is concerned. Filaments are now made from a form of cel- 
lulose, reduced chemically to an amorphous state. 

Not many years ago, when the bamboo carbon was supreme, we had 
occasion to complain about the poor quality of a certain lot of bamboo 
strips which we had received from an importing firm. They said that 
they could not guarantee a natural product. This furnished the key 
to the success of the cellulose filament. Art replaces nature, breaking 
down the structures of a fiber, reducing it to a plastic condition, then 
spinning a thread radically different in appearance and character from 
the original material. Instead of whittling down a stock to make a 
lamp filament, we now cause the filament to grow. 

The quality of the filament is determined by the thread. The pro- 
cess of squirting threads is controllable if proper skill, experience and 
appliances are employed. Yet the weather is more controllable than is 
the quality of the product when any of these requisites is lacking. It 
is easier to shave down strips of bamboo to a uniform size, or to weave 
braids of silk fibers that will appear to be even than it is to squirt a 
cellulose thread of uniform diameter, but the bamboo strips and the 
silk braid will not be uniform in weight. They cannot, therefore, 
make uniform carbons. 

It may be supposed that the coating of carbon applied in treating the 
filaments fills up the pores and depressions, thereby correcting the de- 
fects due to irregularities in texture and surface. This is nottrue. A 
poor base carbon cannot make a good lamp. When one filament is 
found to be better than another, its superiority can be attributed to the 
base carbon. 

In purity, density, surface polish and uniformity, the features that 
determine quality and maintain efficiency, the cellulose filament, prop- 
erly made, far excels any other kind. 

A graphitic coating covering an amorphous carbon body in a vacuum 
is, so far as is known, the best combination for fulfilling these condi- 
tions. The science of lamp making consists in knowing how the car- 
bon body can be formed, how the graphitic coating can be given and 
how the vacuum can be produced. The art of lamp making consists 
in doing these things perfectly and uniformly a thousand times over 
every day. 

Whenever lamps are found to be uniform in voltage and efficiency 
they are found to be good. 

In all their minor features recently made lamps are superior to those 
of older dates. They are uniform in shape and neater in general ap- 
pearance. The caps are securely attached, and more durable in every 
way. They are entirely fireproof and nearly moisture proof. The 
bulbs are clearer, cleaner and alike in shape and size. The carbonsare 
placed in the bulbs so as be more effective and more symmetrical. The 
connections, both within and without the bulbs, are more secure. 
Cracks and poor vacuum have about disappeared. 

These features help the service that can be derived from the lamps. 
They form part of the general economy of operation, and therefore in- 
fluence the efficiency. 

Another point worthy of consideration is the evolution of types suit- 





While the effects of abrasion formerly were considered of importance, 
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central stations, one for poorer regulation and isolated plants in gene- 
ral, one for street railways and other purposes in which, for certain 
reasons, the service is severe. Added to these are the almost innumer- 
able varieties for special uses, such as window decorations and signs. 
Finally the use of cellulose has made the 220 volt lamp a commercial 
possibility. 

It may be claimed that the new lamps are more delicate than the 
older bamboo, in that they cannot be run as long before the filament 
will break. 

The principle upon which all practical methods of illumination is 
founded, that of incandescence—excessive activity—limits the period of 
effective service and induces early destruction. We may as well accept 
the condition of limited life, in the case of the incandescent lamp, 
knowing that no other light is better in this respect if all factors are 
considered. 

I am not willing to admit that the cellulose filament is more delicate, 
either in transit or in service. Under identical conditions it will live 
longer than any other form of filament. Furthermore, the individual 
life approaches nearer the average than has been the case with any 
other material. Any carbon filament which will not obtain its bril 
liancy should be expected to live a good old age. 

The life of cellulose lamps at 3 watts per candle power should not be 
compared with bamboo or silk at 4. The4-watt cellulose railway lamps 
are giving more satisfactory service than those of other materials. 
Their light is more uniform and they last longer. 

Recent lamps are approaching the ideal one which, when its work is 
done, breaks and thus announces its own ‘‘ smashing point.” 

The best proofs of any claims are those based upon actual perfor- 
mance. In support of the claim that the present efficiency of incandes- 
cent lampsis more satisfactory than the past, I submit some comparisons. 

In the subjoined table are results of tests made upon three classes of 
lamps: First, the 110-volt cellulose ; second, the 110-volt untreated 
bamboo; third, the 50-volt treated bamboo. The initial watts per 
candle power were nearly 3.2 for all. The bamboo lamps represent 
their class, both the 110-volt and the 50-volt having been carefully 
selected. The tests upon these were a part of a series upon a large 
number started in groups of various initial watts per candle, and their 
results are consistent with those of the entire test. Thetests were care- 
fully conducted with the best facilities. They may be considered re- 
liable. Both lamps were at one time extensively used and well 
regulated. 

The figures shown for the cellulose lamps are the combined results of 
a number of tests made at various times and places and by different 
persons, but evidently made under similar conditions so far as regula- 
tion is concerned. There is excellent agreement, not only in averages, 
but in individual cases, both in candle power and in watts per candle 
power. The oldest tests, which were made over three years ago, show 
the poorest results. This fact suggests a gradual improvement in the 
quality of the cellulose lamp. All the lamps entering the tests.were 
samples of commercial lamps taken at random from large lots. No 
claim is made that the results are remarkable. I believe that they can 
be relied upon to represent faithfully the present efficiency of the in- 
candescent lamps supplied for central station use. 


Average Candle Power and Watts per Candle Power of Bambooand 
Cellulose Lamps During Various Lengths of Burning. 


During a Run of 





OHrs. 100 Hrs. 200 Hrs. 300 Hrs. 400 Hrs. 500 Hrs. 600 Hrs. 700 Hrs, 
Average C.P.— 
eo 116. 15.80 18.86 15.68 15.41 15.17 14.96 14.74 
sg | 1-11 O18 Le mek 88 
ce t 16. 158 15.3 15.0 146 142 140 13.7 
Average W. per C.P.— 
ie ae pl { 3.16 3.26 3.13 3.87 3.53 3.51 3.54 3,74 
ye = t 3.20 350 380 408 432 453 475 .490 
Bamboo _{ 3.20 3.28 837 345 353 8.61 3.67 3.76 


_ The remarkable feature is the close agreement between various lots 
made at widely different times. This feature isthe criterion of quality. 
Upon it depends the successful introduction and use of the highly 
efficient lamp. I believe that the results given can be relied upon to 
represent faithfully the present efficiency of the incandescent lamps 
supplied for central station use, because every result was used in the 
table, whether good, poor or indifferent. 





This table shows the mean candle power during a certain period of 
service, and not the value found at the end of the period. For ex 
ample, if a cellulose lamp, whose candle power is 16 at the start, and 
whose economy is 3.2 watts per candle power, is in service for 50 
hours, it will average 15.17-candle power during that period, but wil! 
give less than that value at the end. Ifa 50-volt bamboo lamp of the 
same brilliancy and economy is used for the same length of time, its 
candle power will average 14.2, The 110-volt bamboo will, under the 
same conditions, average only 10.4-candle power. In the latter case, 
especially, the great change in the brilliancy of the lamps after they 
had been running for a short time would be very noticeable. 

Viewed in another way, if a station furnishes a service of 50 cellulose 
lamps to one customer, and to his neighbor a similar number of 110 
volt bamboo, charging the same for each service, the one would be just 
ified in demanding that his lamps be removed every 100 hours, in order 
to keep his place as bright as his neighbor’s. 

A 50 volt bamboo lamp, to maintain the same average brilliancy as 
the 3.2 cells cellulose during any period from 500 to 700 hours’ service, 
should have an initial efficiency of 3.4 watts per candle power. A 
4-watt, 110-volt bamboo would not maintain its brilliancy as well as a 
3.2-watt cellulose. 

While one of the lamps involved in the tests failed before 600 hours, 
no other conclusion has been drawn from the facts than that the per- 
centage of early failures of lamps, operated under good condition, is so 
small as to be neglected. 

Lamps are to-day more uniform in wattage. A variation in current 
of 2 per cent., either way from the average, is rare. Candle power is 
tested while the lamp is revolving. Thus, the true horizontal value is 
determined. The value of light standards is carefully guarded and con- 
stantly checked. The accuracy of all instruments employed in the 
photometer room is kept at the highest degree. Whilean official stand 
ard of candle power does not exist, this fact has not caused the great di- 
vergence in the light value of different lamps. 

The most prominent manufacturers are in agreement as to the value 
of the 16-candle power lamp. Their standards check more closely than 
do those of the technical schools. Lamps vary in candle power because 
of carelessness and sometimes deception in rating. In the Columbia 
factory accuracy of rating is considered a matter of prime importance, 
and constant effort is made to keep the standards exact. Each lamp 
has a mark whereby its history may be known. The volts at which it 
gives its normal revolving horizontal candle power, together with the 
current passing, are marked upon a suitable label. A record of these 
items for each lamp is made at the same time upon a sheet. These 
sheets are the indices of uniformity in the product. 

One of the largest alternating stations in the country has, by substi- 
tuting the highly efficient cellulose lamp for the low economy silk and 
bamboo, and by improving its regulation, been able not only to reduce 
the price of service to its customers but to increase its lamp capacity 
over 25 per cent. 

There is still one condition to be fulfilled in order that incandescent 
lighting may be more profitable—the voltage at the lamps must be kept 
everlastingly and unceasingly steady. There has been improvement, 
but much more is possible and desirable. Everything about lighting 
service is improved where regulation is improved, even the customer's 
temper. 








Municipal Socialism. 
phadeaiilinsininine 
[A paper read by Mr. Frep DeLanp, before the Northwestern Elec- 
trical Association. ] 

The Mayor of Des Moines, a city having a population of 75,000, is the 
Hon. John MacVicar, who was recently elected President of the 
League of American Municipalities at the Columbus convention. Mr. 
MacVicar may yet play an important part in the political history of 
Iowa, for he possesses many of the attributes of the successful political 
leader, is a firm believer in the value of organized personal supervision 
in all campaign work, and ambitious to be re-elected the coming spring, 
not only because a second term may serve as a stepping stone to higher 
political honors, but because re-election would be a practical indorse- 
ment of his radical views that absolute power rests in the municipality 
to dictate at what rates and on what terms it may be served by corpora- 
tions operating under a local franchise. 

Naturally, the public service corporations do not approve of such 
views, and are not in sympathy with his aims and his desires. But if 
he deals honestly with the taxpayer and does not degenerate into the 
demagogue, if he patiently and thoroughly analyzes the reasons that 
prompt his adherents to demand that certain changes in municipal ex- 
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penditures be brought about, and then bases final action only on the 
facts as they are authoritatively recorded, his actions and his utterances 
may modify the plans of many an electric light, gas and street rail way 
manager in other cities ; for there is Jittle doubt that Mr. MacVicar is 
ambitious to play a more important part in the coming delusion of mu- 
nicipal socialism than Mr. Pingree ever dreamed of. 

3ut to succeed he must be absolutely honest with himself as well as 
with the taxpayer ; for in every city the heart of the voting element, 
like the heart of a woman, resembles a lithographer’s stone—political 
destruction alone can efface what may have been written thereon in a 
moment of executive action. How is it possible for a man to deal hon 
estly with the desires of his own heart when his mind is saturated with 
the pernicious and fallacious doctrines promulgated by the enthusiasts 
of the Arena-Parsons type, who believe that large semi-public service 
supply corporations can easily be driven forth from a city and from a 
State whenever a few reformers so decide, unless the corporation sub- 
mits to the whimsical demands of selfish dreamers. Mr. MacVicar 
may not know that one State and more than 100 different cities have 
tried the experiment and that their citizens now mourn the loss of 
nearly every dollar invested in the game. Neither may he know that 
the leading property owners and manufacturers in a larger city than 
Des Moines are now bewailing the day that they subscribed to the delu- 
sive doctrines of a man who has saddled the city with a load that a dec- 
ade of prosperous years cannot remove—a load that serves as a sign- 
board to warn away investors. 

So popular is Mr. MacVicar with a certain class of municipal social- 
ists that his friends are questioning whether he, too, will cater to that 
unreasoning sentiment that impels the unthinking to blindly follow 
these self-elected reformers who rail at existing conditions and demand 
a change for partisan reasons only. Or does he already realize how ca- 
pricious is the changing fancies of superficial and selfish reformers, and 
how unstable such support has usually proven to the politically ambi- 
tious? Enthusiastic as the advocates of municipal ownership may be 
in promoting the aims of an ambitious leader, let the thought once be 
impressed on their minds that the logical outcome of municipal social 
ism as practiced thus far has been personal inconvenience or personal 
financial loss to nearly every property holder or manufacturer in the 
city, either in direct taxation, or in lessened values, or in loss of profit 
able trade, and all enthusiasm will vanish. 

Some of Mr. MacVicar’s warmest friends already perceive how injur- 
iously the city’s commercial growth may be affected if word goes forth 
to capitalists that industrial corporations supplying semi-public service 
in Des Moines are not considered entitled to the legitimate returns that 
the public is always willing to grant investments in hazardous enter- 
prises, even such returns as are properly referred to as ‘‘the manufac- 
turer’s profit.’’ And these friends perceive how detrimental may be the 
reaction in sentiment when capitalists comprehend the true inwardness 
of the Mayor’s recent action in issuing an edict that the sum of $6.25 
per month or $75 per year only shall hereafter be paid for each are light 
of 2,000 candle power burning all night and every night in illuminat- 
ing the streets of Des Moines, and that 3 of a cent. per hour shall be 
paid for each 16-candle power lamp supplied for the use of city. 

For these friends know that the Mayor was well aware that the aver- 
age cost of producing an arc light in the largest and best municipal 
plants in the country was $85, not taking into question the matter of 
legitimate profits that naturally belong to a private corporation, or even 
certain local charges that a commercial company must always pay. 
Yet he deliberately set his seul of approval on an edict that virtually 
informs capitalists that rather than pay a reasonable profit to industrial 
corporations the citizens of Des Moines prefer either to deal unjustly 
where the capital is so invested that the company has no alternative 
but to accept the unreasonable offer, or else the citizens will lock up 
more than $100,000 in an experimental enterprise—that will prove an 


effectual barrier to the healthy growth of individual enterprises of like | 


character. 

The facts in the premises are as follows: For several years the city 
of Des Moines had paid the sum of $126 yearly for each arc lamp of 
2,000-candle power used in street illumination. Soon after his election 
Mr. MacVicar started a movement to secure a more favorable contract 
for the city, and to strengthen his claim for a reduction in rates, secured 
from various sources official data regarding prices paid by other cities 
for street illumination, and what the actual cost is where municipalities 
own and operate the lighting plant. 

As there are three local lighting plants in Des Moines, several con- 
ferences were then held with a view to the city purchasing one of the 
three ; but a prohibitory price having been placed on the property, 
negotiations ended and the Mayor began to look elsewhere. Then the 


engineering firm of McCaskey & Holcomb made a proposition to build, 
within six months from date the contract was signed, an acceptable 
modern lighting plant for a sum representing about two-thirds the 
actual cash investment in a local plant of similar capacity, as follows : 
To build a lighting plant complete for supplying 500 arc lamps of 
2,000-candle power and 1,000 incandescent lamps of 16-candle power, 
for the sum of $105,385 ; the city to furnish a suitable lot on which 
to erect the station; payment to be made as follows: $60,385 on 
completion of the plant ; $25,000 one year after completion, and $20,000 
two years after completion, the eng.neering company to retain full 
possession of the plant until the final payment is made, and also to re- 
ceive from the city the annual sum of $32,500, in equal monthly in- 
stallments, for the period of two years, to compensate the engineering 
company for supplying 500 arc lights for all night and every night 
street illumination ; this being an average cost to the city per are light 
of $65. The city also to carry during those two years not less than 
$20,000 of fire insurance on the station, and not less than $50,000 of 
tornado insurance on the entire plant. 

The question of municipal ownership being submitted to the voters 
at a special election, it was carried by a majority of 2,416 in a total vote 
of 5,176, and the proposition above outlined was accepted and the 
Mayor authorized to sign and deliver the contract. At the previous 
regular election the total number of votes cast was 13,000, showing 
that less than one-half the usual number of voters felt sufficiently in- 
terested to cast a vote. 

As the Mayor was signing the contract a taxpayer endeavored to pre- 
vent this action, but being defeated he then petitioned the courts for an 
injunction restraining the city from carrying out its contract. On 
January 17 Judge Bishop held the contract ‘‘to be invalid, because it 
is different from that called for in the specification and the published 
call for proposals.” 

But when the contract for lighting the streets at the old rate of $126 
expired, the Mayor issued an edict based on the authority conferred in 
an ancient ordinance, that henceforth the city of Des Moines would 
only pay $75 per year for each arc lamp of 2,000-candle power used all 
night and every night for street illumination. 

Admitting that $75 is a higher rate than the $65 which the engineer- 
ing firm offers to supply the lights for, let us endeavor to ascertain 
whether the Mayor was justified by the official records at his command 
in so arbitrarily fixing on $75 as a rate which the local lighting com- 
panies must accept. 

The proposed cost of are lighting in Des Moines, when the municipai 
plant is in operation, will be : 

Contractor’s charge, per arc lamp 
Insurance on plant, per arc lamp................++--: 
Sinking fund or depreciation, at 5 per cent. per arc lamp 10.00 
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Total cost $76.00 


The last official report of the cost of street lighting in Detroit shows 
that the annual cost to the city of Detroit for each arc light of 2,000- 
candle power, burning all night and every night, was $89.42, while 
operating 1,600 are lights out of a possible 2,000, the remaining 400 
being held in reserve. This cost of $89.42 was the total of five items: 
Labor, $43.57 ; material, $20.62 ; depreciation, $1.85 ; interest, $18.28 ; 
taxes, $5.10. Depreciation is largely accounted for by maintaining the 
entire equipment in the best possible condition. But where complete 
replacement must ultimately follow, a depreciation charge of only 4 
per cent. on first cost is entered. The total investment in Detroit is 

714,843.76 ; a 4 per cent. interest charge on this equals $28,593.75; the 
assessed valuation is $427,500, calling for a charge of $7,981.43 for taxes. 

The municipal plant in Allegheny City has been in service for sev- 
eral years and operates 1,100 are lights of 2,000-candle power, and 
nearly 9,000 16-candle power incandescent lamps. The cost per arc 
lamp per year is $74.32, divided as follows: Operating expenses, $53.55; 
interest charges at 4 per cent., $10.73; depreciation charges at 3 per 
cent., $8.04; taxes lost by city, $2. The cost of the arc plant was 
$259,258.43 ; of the arc and incandescent plants, $348,921, the city sup- 
plying the land. Included in the operating expenses per lamp per 
year were: Lamp trimming, $8 ; inspectors, $2; insurance, $1; coal, 
at $1 per ton, $10; supplies, $4.20; repairs to arc equipment, $5.50 ; 
office and miscellaneous, 30 cents ; repairs outside, $5 ; labor at station, 
$7.50; salaries at office, $3.25 ; carbons, $5 ; total, $51.75. 

Mr. Hunter, the gentleman in charge of the Allegheny plant, has 
publicly stated that, in his opinion, a fair price for commercial com- 
panies having overhead construction to charge for street lighting where 
arc lamps of 2,000-candle power were in service for 4,000 hours, is $80 
per year, where good coal costs $1 per ton ; if coal costs $2 per ton, $90; 
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and $100 if coal costs $3 per ton. If the circuits in the downtown dis- 
trict are underground, an increased ratio should be allowed to cover 
the interest on the increased investment necessary. 

The facts regarding the Topeka municipal plant were officially re- 
ported in 1896, as follows: ‘‘ The plant consists of a lot and building by 
a railroad switch ; three boilers and three engines (worked to 235 horse 
power); six 30-light Jenney Indianapolis are dynamos ; six circuits 
with 24,72, miles of line, and 33,5, miles of wire, supported on 943 30- 
foot poles ; and 184 lamps of 2,000-candle power each, placed 1,100 feet 
apart one way and 800 feet the other ; a test of 17 lamps showed an 
average pressure of 23,5, volts, and a current of 19 amperes equals 
43935, watts, or 1,953 nominal candle power. The lot and building 
cost $8,559.33; the plant, poles and wire, $46,888.65; total cost, 
$55,447.98.” 

In May, 1896, after less than seven years’ service, the old machinery 
in the Topeka plant was condemned as wasteful, unsuitable and un- 
serviceable, and was finally exchanged for modern apparatus at an 
additional cost of $13,772. And in making this exchange only $1,500 
in trade was allowed for the old apparatus, which means a depreciation 
exceeding 10 per cent. per year. 

The officially reported total ‘‘ cost of operating the Topeka electric 
light plant,’ from November, 1889, to December, 1892, inclusive, was 
$54,240.95, or and average cost per arc lamp per month for 38 months of 
$7.75. The operating expenses are thus itemized, it being stated that 
‘*the best lump coal has been used, at an average cost of $2.75 per ton.” 
Coal, $13,924.64; carbons, $2,981.31 ; globes, $235.80; oil and waste, 
$642.70 ; repairs, $4,847.57; insurance, telephone, etc., $1,329.96 ; pay- 
roll, $19,743.85 ; interest, at 6 per cent., $10,535.12. The total cost to 
May 31, 1896, is $85,700. 

In other words, Topeka paid during the first six years of municipal 
ownership, when machinery, circuits and lamps were new and in good 
condition, and cost of maintenance low, $93 per year for each arc light 
used in street lighting, not taking into consideration the extra invest 
ment necessary to replace old machinery, or the risk that attends all 
enterprises of like character, plus the loss of water rates, taxes, etc., 
which a private corporation would have paid. Moreover there is 
$70,000 of the taxpayers’ money locked up forever. 

To recapitulate: The cost per lamp per year in the three most promis. 
ing plants cited is shown to be officially reported as follows : 


PR EIN ics oan op ngs amaioreooes $89.42 
Topeka, Kas. (moonlight schedule)........ 93.00 
DB, See ert 74.32 


Or an average cost of $85 per year per arc lamp. These are figures that 
every practical and honest engineer would accept as showing the best 
that has been accomplished under the most favorable local conditions. 
For the economical administration of the municipal plant in Allegheny 
has always been worthy of commendation, even by engineers who 
could not approve of the low allowance for depreciation. And the 
commission of six citizens under whose wise administration the Detroit 
municipal plant was placed in operation, and who gave two years’ serv 

ices free of compensation in any form, was guided in all its delibera- 
tions by a chairman whose wide experience and practical ability in suc- 
cessfully solving vexed problems arising in large financial undertak- 
ings has been amply demonstrated in many ways. And this commission 
secured the services of a practical electrical engineer of established in- 
tegrity who had designed, built and operated many electric lighting 
plants under conditions differing in each case. 

In view of these facts from official reports, and of Mr. Hunter's 
statement that where good steaming coal costs $1 per ton, $80 is a fair 
price for commercial companies to charge for street lights of 2,000- 
candle power burning all night and every night, are not thoughtful in- 
vestors in corporation properties justified in wondering whether this 
arbitrary action of the Mayor in allowing only $75 per arc light sup- 
plied by commercial companies was simply a political stroke to gain the 
applause of unthinking voters? And are capitalists not justified in hes- 


itating to invest a dollar in Des Moines? No State in the Union has a 

more intelligent population; few States so rich and productive as Iowa. 

Must all development be arrested for a term of years because a few men 

would sow the tares of municipal socialism in the hope that through 

seeing a hatred of all corporations, they may reap certain political 
onors 








Acetylene Explosions. 
ee 


In an article on the subject named in the heading, the Scientific 
American says : 

Developments have been somewhat retarded with this new illumi- 
nant, by the various accidents which have occurred at various times, 





and under certain conditions. It must be remembered that acetylene 
is an inflammable hydrocarbon gas, and possesses, by reason of its 
combustible properties alone, certain properties common to all gases of 
this series or mixtures of the same. Explosions of illuminating coal pas 
are common and many of our coal mine disasters are due to the explo. 
sion of mine gases; similarly vapors of benzine, dust from mills, facto- 
ries or coal breakers occasionally inflame and explode under certain 
conditions. Therefore, the simple fact itself is not an exclusive prop- 
erty of acetylene, but rather that belonging to all combustible material 
under certain well-defined conditions. 

The condition referred to is, that sufficient oxygen shall be present 
and intimately mixed with the gas or finely divided combustible to pro- 
duce and support combustion after spontaneous or purposive ignition 
has taken place. Usually this oxygen is supplied by the air ; and, 
therefore, certain definite mixtures of air with various gases are explos- 
ive, the latter term indicating that combustion takes place more or less 
instantly, thereby generating a considerable amount of heat, which, 
imparted to the gases of combustion, expand instantly and tend to in 
crease in volume to such an extent as to burst the confining vessel or 
do other serious damage. Thus if we have acetylene confined in a small 
gasholder such as accompanies some generators, or in the generating 
vessel itself, it is harmless so long as it is not mixed with air, but 
as soon as any vent or cover is opened admitting oxygen, the mixture 
is liable to detonation when an open flame is brought in contact with 
it. And thus was caused all the explosions of non-liquefied acetylene 
gas which we have any knowledge of. Carbide is of such good quality 
that there never will be sufficient phosphorus in the gas to cause spon- 
taneous combustion upon the admission of air to it, and should such a 
gas be made, it would have such an evil smell that the carbide would 
be rejected ; for the odor of acetylene is due to the phosphureted and 
sulphureted hy drogen it contains. These impurities exist primarily in 
the lime and carbon used to make the carbide in the electric furnace. 

Let us now take a brief survey of some of the principal accidents that 
have occurred. In France there have been a number of minor explo- 
sions. While brazing a generator which they believed perfectly free 
from gas, some worknien of Paris were seriously injured, as the vessel 
was but partially empty and contained the requisite air and gas mix. 
ture. At Fecamp a similar accident was caused by a workman solder- 
ing a gasholder without taking the trouble to empty it. A café was 
destroyed at Lyons by a violent explosion due to the carelessness of a 
boy who had neglected to close a valve on the generator, thus allowing 
the gas to escape into the room during the night, all ready mixed for 
ignition by a candle in the morning. At Milan a foolhardy inventor 
looked for a leak in his apparatus with a lighted candle—and found it, 
but was dangerously wounded in doing so. While attempting tosolder 
a generator containing a mixture of gas and air, two workmen of 
Chateauroux were wounded by the resulting explosion. Again, near 
Toulouse, a tinsmith and his helper were endeavoring to make a gene- 
rator work, and by their recklessness of consequences caused an explo- 
sion which killed both. At Compiegne, in a generator factory, while 
a generator was being tested, the foreman left the shop for a moment, 
advising his helper not to approach it with alight. He was scarcely 
gone before the inquisitive workman lit a candle and approached the 
apparatus (the bell of which had been removed), and was killed by 
being struck on the head by a flying fragment. At the restaurant of 
M. Marignac at Partet, in Haute-Garonne, the proprietor and another 
man attempted to clean a generator which had just been installed. He 
was removing the cover when an explosion occurred, injuring him 
seriously about the body and legs, while his friend had his right leg 
maimed. 

Another phase of these explosions appears in an explosion at the shop of 
M. Caron, a bicycle manufacturer of Paris. He sold carbide to supply 
the acetylene lamps of wheelmen. This carbide was shipped in her- 
metically sealed tin cans in wood cases, having the top soldered on. 
While attempting to open this can in the usual way by using a hot 
soldering iron, he found it was not hot enough and carelessly used the 
flame of a plumber’s lamp instead. The solder melted, but there had 
been enough moisture in the air inclosed with the carbide to generate 
some acetylene gas, and this was ignited by the flame of the plumber’s 
lamp. A detonation followed, and M. Caron, who was sitting on the 
can, was burned about the upper part of his body and his workman was 
hurt by flying pieces of the can about the head and chest. . Although 
this differs from the other explosions slightly, the cause is the same— 
applying a flame or incandescent body to a mixture of gas and air. All 
could have been avoided by ordinary precautions. 

In Germany we find similar accidents and in England in less degree. 
In the United States there are a few examples of note. At Rochester, 
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while working about the safety valve of a galvanized iron gasholder, 
the experimenter was dangerously injured and a bystander narrowly 
escaped. It is said that the injured man was bending over the gas- 
holder and was attempting to pull it out, evidently drawing air in at 
the same time and forming an explosive mixture. The room was dark 
and a gas jet was burning above the apparatus, the cause of an ex- 
plosion thus being not difficult to trace. Similarly, at Wilmington, a 
boy was temporarily left in charge of a generator, and, finding the gas 
light growing dim, attempted to operate theapparatus. He is supposed 
to have opened the generator by unscrewing the cover, and to have 
taken a candle to examine its interior to see where the trouble was. 
Naturally an explosion followed. It is thus apparent that these acci- 
dents were caused by igniting an explosive mixture of acetylene and 
air, which mixture may contain from 3 to 50 per cent. of acetylene, the 
maximum effect being obtained between 12 and 20 percent. The range 
with coal gas is less, beginning at about 8 per cent. of gas, and the ex- 
plosive intensity is not so great. 

Acetylene should not be kept under a pressure of more than about 25 
pounds per square inch gauge pressure, and compressing directly in the 
generator has been found dangerous, as the temperature generated is 
liable to cause decomposition ; just as acetylene under low pressure has 
its one great element of danger—explosive mixtures of air and gas—so 
compressed or liquefied acetylene has its bete noir—temperature. 

Liquefied acetylene expands remarkably under the effects of tem- 
perature, about 1 atmosphere (15.4 pounds per square inch) for a rise 
in temperature of about 2° F. Consequently, the heat does not have to 
be very great to cause the pressure in the storage flask to exceed its 
strength, and it bursts. The liquid at once expands into gas, and ex- 
pands still further if it comes in contact with fire, or explodes with tre- 
mendous violence, if allowed to mix with air before ignition. New 
Haven the past year witnessed a very destructive explosion of a flask 
of liquefied acetylene. The evidence indicated that there was a leak in 
the valve of the flask caused by a fracture, and that the escaping acety- 
lene was ignited by a match or candle used to test the regulators. The 
escape of gas was evidently larger than ordinary, causing a large de- 
velopment of flame, which heated the flask up to bursting point, and 
the shop was demolished by the resulting explosion. At Paris an ex- 
plosion occurred in the laboratory of Prof. Pictet of a similar cylinder, 
due to improper handling by an employee. 

About a month ago the works of the United States Liquefied Acety- 
lene Company, of Jersey City, were demolished completely by explod- 
ing cylinders of liquefied acetylene. Although the coroner's report has 
not as yet been issued, the evidence seems to point to the fact that a 
flame was seen in the room before the explosion, apparently coming 
from a cylinder which had been partly filled with acetylene and blown 
out again to remove any air that may have been contained. This es- 
caping gas must consequently have been ignited somehow, although 
the witnesses who could have told how were killed by the explosion. 
It must be remembered that acetylene gas is readily ignited by a spark, 
a lighted cigar or pipe, a red hot coal or similar incandescent body, and 
that carelessness or ignorance of these conditions evidently has caused 
many accidents. After the first cylinder exploded, the burning gas 
generated such a high heat that the score of other filled cylinders ex- 
ploded like a pack of gigantic fire crackers. A boiler was projected 
through the air to a distance of 200 yards, and earth tremors were felt 
as far as Staten Island. 

These explosions, all of which were more or less disastrous, must one 
and all be traced to carelessness. A careful man does not go into a cel 
larin which there is a leaking illuminating gas pipe, carrying a lighted 
candle; neither does he tumble a can of nitroglycerine off a wagon or 
throw a lighted cigar into a keg of powder. With the same degree of 
carefulness he will not approach a mixture of air and acetylene with a 
lighted lamp or cigar, nor will he place a flask of liquefied acetylene 
where any escaping gas will be ignited or the flask itself unduly 
heated. 

A great deal of groundless fear has been induced by the above disas 
ters. As a consequence, we still hear about acetylide of copper, al- 
though experience and experiment have not corroborated the oft- 
repeated warnings against it. Similarly phosphureted hydrogen has 
caused much disquietude, but thus far no harm has been traced to this 
substance. However, when the carbide is unusually impure, the gas will 
have a very decided foetid garlic odor, and the products of combustion, 
when not permitted to escape, may cause discomfort while breathing it. 
American carbide is quite free from this defect, and owing to the small 
consumption of this gas (¢ cubic foot for a 25-candle power light, as 
compared with 5 cubic feet of illuminating coal gas) the formation of 
Vitiated air is slow in comparison. When breathed it is not so poison- 


ous as coal gas. And we may safely state that, if we observe the two 
necessary precautions of low temperature and keeping an open flame 
away from the generators and gasholders, this gas is perfectly safe to 
use. 

Therefore, generators should be located in well ventilated places, 
preferably out of doors, and should be opened for filling and cleaning 
only by daylight. Liquefied acetylene is scarcely a safe form to use 
this gas in, as the pressure necessary for liquefaction is at least 68 atmo- 
spheres—a pressure that in itself is dangerous and admits of no defect- 
ive apparatus. Acetone as a solvent has not as yet received sufficient 
application to judge of its possibilities. 








Electricity versus Gas for Cooking and Heating. 
ee Bh 

Assertion.—The Gas World reports that, at a meeting of the North- 
ern Society of Electrical Engineers, held in Manchester, England, 
January 24, Mr. W. P. Adams read a paper entitled ‘‘ A Survey of the 
Possibilities of Electric Heating and Cooking.” He said the advantages 
claimed for electrical heating and cooking appliances, were that they 
were more economical in point of heat utilised than any other appli- 
ances, that they were quite without equal in point of cleanliness and 
general convenience, that by their use absolutely uniform results could 
be obtained, and that they were free from such dangers as attend the 
use of gas cookers, explosions being impossible and the risk of fire nil. 
As to electric heating, he expressed the opinion that the day was not far 
removed when more current would be used for that purpose than for 
lighting. If electricity were supplied for heating purposes, at little 
more than the bare cost, the suppliers would very soon find that the 
improved conditions under which they ran their plant would repay 
them handsomely. Several of the supply companies had adopted the 
policy of charging for power and heating purposes a price which was 
actually less than the total works cost, and he regarded this as an en- 
lightened policy, in view of the fact that, assuming the plant used for 
lighting was employed also for heating purposes, the charge for rent, 
management, etc., would remain practically the same. The chief diffi- 
culties in the way of electric cooking were the rather high first cost of 
the apparatus and the cost of the current. A common figure for the 
current used for this purpose at the present time was 6 cents per unit. 
The ideal to be aimed at was 1 cent per unit. Although it was only 
possible at present for one or two companies to charge such a figure, 
and cover the bare cost of production, he thought that with a rapidly 
growing load on supply stations it would soon become general. On 
the question of the comparative costs cf cooking by electricity and gas 
he said he had obtained figures from a kitchen in which both gas and 
electricity could be used at will. The household was a small one, con- 
sisting of about five persons, and the consumption of electricity was, 
approximately, 30 units per week, when cooking was done solely by 
this agency. When gas was employed exclusively, 1,240 cubic feet 
were used during a week. The cost of the electricity, at 4 cents per 
unit, was $1.25 per week, while the cost of the equivalent amount 
of gas, at 75 cents per 1,000 cubic feet, was 92 cents. Other results 
which had reached him indicated that the consumption of current 
might be reduced below the figure given, when the appliances were 
used intelligently and with care. For asmall installation, such as that 
referred to, it might be assumed that a unit per head per diem would 
suffice for all cooking purposes. This figure would naturally be re- 
duced in larger establishments. The best results would be obtained 
where there was a slow-combustion stove fitted up for the supply of hot 
water, as the heating of water by electricity was a most uneconomical 
proceeding, at any rate at present prices. For reasons such as he had 
indicated, he thought the supply of cooking and heating appliances 
should be vigorously pushed. Many of the supply companies and local 
authorities had no power to hire out apparatus in the same manner as 
the gas companies, and, in view of probable developments in this 
direction, he recommended that all companies and authorities applying 
for powers in future should include this in their applications. Existing 
companies, he added, could obtain the necessary powers by taking the 
usual legal course. 

Refutation.—Commenting on Mr. Adams’s paper a correspondent 
writes: ‘‘As a member of a firm who are manufacturers of electrical 
heating appliances, and naturally interested in their success, I feel sure 
that such statements as those of Mr. Adams can only injure and dis- 
credit an industry which fills well a certain limited place. In the in- 
fancy of the gas heating appliance trade, the same method of exaggera 
tion was carried on, but not to a tithe of the extent. Such as it was, it 
discredited the whole industry, and created an army of unbelievers who 
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acted as a drag on it for many years. It is to be hoped that history will 
not repeat itself as regards electrical heating. 

‘“‘T believe that one electrical unit is equal to 1,000-watt hours or 
3,440 British thermal units, which latter is equal to the heating power 
of 5 cubic feet of coal gas. 1,620 thermal units will, in theory, raise 
1 gallon of water from 50° to 212° F.; in practice, with gas, in small 
kettles, double this is required. Taking gas at 60 cents per 1,000 cubic 
feet, the cost of this is 2 cents for 6 gallons. If all the electrical 
energy is used and no waste occurs (a practical impossibility), at the 
usual 10 cents per Board of Trade unit, it will cost 31 cents to boil 
6 gallons of water. It would appear that Mr. Adams ignores the water 
heating in the electrical arrangement, as the total current expended 
would not heat half the water required, to say nothing of any cooking. 
Allowing for one half the gas being wasted, 300 cubic feet would dothe 
same work as the $1.25 worth of electricity (at 4 cents per unit) if none 
of the latter is wasted, which is impossible; and in addition to the 150 
cubic feet of gas allowed for waste, another 940 cubic feet must have 
been thrown away if Mr. Adam’s figures are correct. It would be in 
teresting to know the retail cost of a complete electrical cooking appar 
atus which would do the work of the gas cooking ranges hired out by 
the gas companies at a few shillings per annum, say one capable of cook 
ing a complete dinner forten persons ; also the average cost perannum 
for repairs and renewals, and who is to be pay for these.” 








Surface Plants of Bituminous Collieries. 
nals Oe 
[A paper read by Mr. W. G. WILkE1ns, C.E., before the Ohio Institute 
of Mining Engineers. } 

The competition in the bituminous coal trade, like that in most all 
lines of manufacturing, has become so keen that only those operators 
whose mines are so equipped and managed as to mine, screen and load 
their product at a minimum cost, are able to make anything like a fair 
profit on the capital invested. 

The writer believes that the time is not far distant when the coal 
operator, like the manufacturer, who does not have his plant, both 
underground and surface, so designed and equipped that he can effect 
every saving possible, will be forced out of business, or be content to 
supply a small and purely local trade. The writer also believes that a 
still further reduction in the cost of coal production will be brought 
about by changes which are already being effected, viz., a consolidation 

-of various operators and corporations now operating the mines, by 
which such charges as commissions, office expenses, superintendence, 
etc., may be reduced to a minimum. On this point F. Z. Schellenberg, 
President of the Central Mining Institute of Western Pennsylvania, 
said in his annual address : ‘‘ The first solution of the problem being in 
the consolidation of capital (and through the influence of the trans 
portation companies it may be accomplished), for such control as may 
insure the regular systematic exhaustion of the coal fields, with adequate 
improvements for the security, welfare and health of the workman, and 
keeping him regularly employed to the advantage of getting the coal 
without waste inside and outside.” 

Many mines are now worked on modern principles whereby the 
maximum amount of coal is taken out, and have their underground 
workings equipped with mechanical coal cutters, mechanical haulage 
plants, and have economical and up to date pumping and ventilating 
plants, so that the coal is taken out at as small cost as possible. There 
is, however, still further saving by having the surface plant so designed 
and laid out as to screen and load the coal into the railroad cars as 
quickly and cheaply as practicable, consistent with the quality of coal 
the market demands. 

It is the design of this paper to call your attention to some of the 
principles and appliances that should be considered in the design, lay- 
ing out and construction of the surface plants of bituminous collieries, 
in order to save labor and expense, and therefore reduce the surface 
cost of the mine output. 

The design and appliances of the surface plant will depend somewhat 
upon whether the mine be opened by a shaft, slope or drift. An ideal 
shaft mine would be one in which the shaft was in the middle of the 
tract of coal to be mined, and in which the dip of the coal was towards 
the bottom of the shaft, so that the drainage, as well as the load haul, 
would all be in that direction, which would of course mean the mini- 
mum cost for pumping and haulage. In addition, the topography at 
the surface around the shaft should be such that the surface plant 
could be so laid out as to give the smallest cost both for construction 
and operation. These are conditions that are quite rarely met with in 
practice, as the location of the railypad over which the coal is to he 


shipped and the topography of the surface will fix the location of the 
surface plant, and with these conditions the engineer must do the best 
he can with his underground work, making it subordinate to the sur. 
face layout. 

As to the relative advantages of shaft, drift, or slope mines, the ques- 
tion very seldom presents itself for solution, for as said before, the loca- 
tion of the railroad generally fixes the location of the surface plant, 
and if the coal be many feet below the surface, a shaft, of necessity, 
must be sunk; if the coal be at about the height of the tipple floor, a 
drift is the result ; and if the coal be only a few feet below the surface, 
a slope will probably be selected as the cheapest method of bringing the 
coal to the tipple. 

The firm of which the writer is a member were the engineers of the 
surface plant of the Vulean Coal Company’s Treveskyn mine. The 
situation was such that the coal could be reached by a shallow shaft or 
by aslope. After consultation with the superintendent and the Com- 
pany’s mining engineer, Mr. Frank Greene, it was decided that the 
slope was preferable, not only on the grounds of first cost, but also 
economy in the operation. The grade in which the slope was driven 
was 25 feet per 100, and the grade of the main haulage way of the mine 
descends toward the foot of the slope at about 1 foot per 100 in favor of 
the loads. Instead of the wire rope haulage, usual in such cases, it 
was decided to use a chain haul. There are two endless chains, one in 
the load track and the other in the empty, the return in each being 
under the ties. Each chain is formed of four flat steel links, the up 
chain béing considerably the heavier. Each chain is provided with 
dogs which engage a steel bar under the cars. When the loaded cars 
reach the knuckle at the top of the grade they are automatically re- 
leased from the dogs and run by gravity to the tipple, while the empty 
cars are run by gravity from the kickback to the head of the empty 
chain where they are caught by the dogs and lowered down the slope, 
at the bottom of which they are automatically released, and run by 
gravity down to 1 percent grade about 600 feet. The chains are driven 
by a 75-horse power engine situated under the tipple approach. The 
chains run at a speed of 60 feet per minute, and have a capacity of 4 
cars aminute. So far as the haulage plant is concerned, it takes only 
one man to attend to it, who puts the loaded cars on at the bottom, the 
engine being under control of one of the men atthe dump. The entire 
apparatus has proven very satisfactory, and it is certain that the cars 
are taken from the mine at a less cost than could be done with a shaft 
and a hoisting engine. 

Having settled upon the approximate location of the plant, the first 
thing to be done is to have an accurate topographical survey and map 
made, by the aid of which the final location of the tipple, railroad 
tracks and buildings may be determined in such a manner that the 
amount of grading required and the amount of foundation may be kept 
ata minimum. The cost of such a survey may be more than offset by 
the saving that may be effected in these two items alone. In order to 
have a plant that is to be economically operated and built, the exact 
location of all the various parts should be considered in their relations 
to each other and be determined upon in advance of their construction. 
They should be so arranged and designed that if extensions or additions 
are to be made at any time with a view to increasing the output, it may 
be done with the same ideas of economy in operation in view, and in 
such a way as to preserve as far as possible the symmetry of the plant, 
and avoid the appearance of having been thrown together, as if there 
had been no well considered plan as to what the final plant was to be. 
Too many plants have been built in this way, seemingly with the idea 
of saving the cost of the services of a competent engineer. 

Now, as to some of the economies that may be had in a well designed 
plant. One of the first is a proper alignment of the railroad tracks and 
their’grades. The number and length of the tracks will depend upon 
the grades and amount of coal to be shipped. If only run of mine 
coal is to be loaded, a single track under the tipple may be all that is 
necessary. If lump, nut, slack and run of mine are all to be shipped, 
the number of tracks will be four at least, and unless the tracks are 
connected at both ends with the main railroad track, so that the empty 
cars can be dropped in at the upper end and hauled out at the lower 
end, there should be a track outside of the tipple tracks, so that the 
empty cars can be placed at the upper end without interfering with cars 
that are being loaded on the tipple tracks. It will be found convenient 
to have standing room on the tracks above the tipple, for a day’s run of 
empty cars, and room enough to hold them below the tipple after they 
are loaded, especially if the mine is on a branch railroad, and depend- 
ence has to be placed upon the railroad company to do the shifting. 
Thé tracks should have sufficient down grade towards the tipple so that 





empty cars can be dropped by gravity by simply letting off the brakes. 
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The grade should, however, not be too great, as with heavy grade cars 
are apt to get away on slippery tracks and cause damage. Grades of 
about 1.25 per cent. to 1.5 per cent. are sufficient above the tipple, and 
from .9 to 1.2 below the tipple for the loads, especially if they are kept 
in good line and surface. By these precautions it will not be necessary 
to use pinch bars to start either the empty or loaded cars, and thus time 
will be saved in getting the cars to and from the tipple, and the capac- 
ity of the plant will be increased, or the time used in loading the day’s 
run will be lessened. 

A further saving of time and labor can also be effected by the use of 
automatic cross-over tipple dumps, such as the Mitchell, Willson, or 
Phillips. By the use of these no time is lost by having to pull the pit 
car back from the dump after its load is discharged, which is the case 
with the old style of dumps, before the next loaded car is brought to the 
dump. Their use not only saves time, but is also the means of dispens- 
ing with at least one man on the tipple. As is well known to you all 
the loaded cars approaching the dump release the dog holding the 
empty cars that have just been dumped, and allows it to pass over the 
dump to the kick-back, from which it runs by gravity to the return 
empty track. The Nelson Foundry and Machine Company has also a 
cross-over dump, which is tipped by means of a steam cylinder or ram, 
which raises and lowers the rear end of the dump. 

At shaft mines the capacity of the mine may also be increased and a 
saving of labor effected by the use of automatic dumping cages, which 
allow the pit cars to be dumped without leaving the cages. At one of 
the mines of the Kansas and Texas Coal Company, of St. Louis, the 
ou'put of the mine was limited by the number of cars that could be 
hoisted up the shaft. The mine being a 3-vein mine, the cars were of 
necessity low, and the capacity of the shaft correspondingly small. 

Mr. Bond, the Chief Engineer, determined that the capacity of the 
mine could be increased if it could only bring more coal up the shaft. 
His first idea was to use the double deck cage so as to hoist two cars at 
the top, but after consideration gave up this idea, and instead, substitut- 
ed a self-dumping hopper, suspended below the cage already used. The 
floor of the cage was divided in the middle and hinged at the sides, 
forming two doors which could be raised and fastened vertically at the 
sides. The coal was dumped into the hopper at the bottom, so that the 
mine cars never came out of the mine except for repairs. The hopper 
was made large enough to hold two cars of coal, so that the capacity of 
the shaft was thus doubled, and not only this, but the labor of three 
men was dispensed with at the top. With a soft, tender coal there 
might be an objection raised to this plan as being too hard on the coal 
consequent on its being dumped twice, once at the bottom and again at 
the top. This, however, would not be an objection at a coke works, 
where the more the coal is broken up the better the coke. 

[To be Concluded.]} 








Some Notes upon Typical American Gas Works.—No. 2. 
aos a 
By TRAVELER. 

The Plant of the Universal Gas Company, Chicago, Jlis.—Any 
business that has been in existence a hundred years or so may reason- 
ably be said to have emerged from the experimental stage. And in 
any such business the necessary machinery for its best conduct insuch 
period has been well determined, with the result that one manufactur- 
ing plant is apt to be pretty much like another, except in so far as 
variations occur due merely to size. 

As all of this undoubtedly applies to the gas industry, one finds as a 
result that a large modern gas works is not apt to be widely different 
in design from another of its same general caliber. In spite of this, 
however, no matter how conventional the general scheme of large 
plants, every one constructed reflects, in some of its details and design, 
points of interest, the outcome of local conditions, perhaps, or merely 
the individual ideas of the designer. And so in this respect we find 
not lacking in interest the works, of 10,000,000 feet daily capacity, com- 
pleted last year by the Universal Gas Company, of Chicago, in addi- 
tion to the fact that, while not the largest individual plant constructed 
in this country, it is the largest works erected at one time in recent 
years, and may, therefore, as a whole, be considered typical of current 
United States’ gas practice. 

Possibly the first thing that strikes one upon visiting it is how thickly 
the buildings cover the available real estate. There is no yard room 
to speak of. The cause of this well reflects the changed conditions of 
gas manufacture. Ten or twenty years ago a new works of such size 
would have been on coal gas lines. Long retort houses would have in- 
volved an acre or two of yard room for dumping and stacking coke, 


wagon room, etc. To-day it is the rare exception to find a large new 
coal gas works constructed. It is nearly always the more compact 
quick-producing water gas system which is installed, which, making 
no coke, needs no yard or cart room to speak of. And as real estate in 
Chicago is slightly too expensive to waste, the Universal buildings 
housing a water gas works almost touch one another—fire and pass- 
age space practically only being provided. 

True to Chicago tradition the plant is located ‘‘ along the river, on 
the south side,” adding one more to the distinguished group of works 
already there (the Equitable, the Consumers’, the Gas Light and Coke 
Company’s south station, and that of the Peoples Gas Light and Coke 
Company), that have already made Chicago’s gas history historic. 
Just what is gained, however, by nowadays locating a water gas 
works there, when anthracite, oil and oven coke ail come by rail, is not 
quite clear, 

Even as a sewer, the Chicago river—while seemingly already that— 
is yet unavailable; for it is still legally a river, and the local Board of 
Health continuesin the delusion that gas works drainage would pollute 
it. Heaven save the mark! If tar and pungent cutting oil residuum 
would have other than a beneficial effect in killing the microbes in sus- 
pension I am much mistaken. Such drainage would certainly not add 
to the blackness. However, the river location was neighborly to the 
other companies, possibly more so than the intentions of the Universal 
promoters. While on location itis to be noted that a glue factory is next 
door. In the eveut of any complaint as to odors from the gas works 
vicinity, the gas company may have shrewdly deemed the glue works 
a desirable scapegoat neighbor. 

As to arrangement of plant the concentration of all the so-called 
dirty or heavy work appears to have been the starting point. Not only 
the water gas generators, but the fixing benches and the steam plant 
as well, are all within the walls of one. enormous rectangular build- 
ing. The process of manufacture is on the generator retort system, so 
called, wherein a blue water gas, first made in plain generators, is 
afterwards charged with the vapors of naphtha to give it illuminating 
properties, the whole being then passed through benches of retorts for 
‘* fixing” into a permanent gas. 

The generators are arranged in three rows of six each, across one end 
of the building. Of some 8 feet diameter, and in pairs, they are oper: 
ated from the ground floor, the upper floor only being used for charg- 
ing fuel and for barring down. While there is a fine stretch of iron 
floor thus above, its extent is exceedingly bad, as it confines the heat be- 
low. With the plant running full blast, in warm weather, with no ad- 
equate ventilation from the side yard doors below, the lot of the stoker 
operating the middle generators in the battery will be little short of a 
Hades, as to temperature. Only sufficient strips of flooring above to 
permit of charging and stoking, covering only, say, half the total area, 
would have been far better, as the bulk of the heat radiated below 
could then rise to the roof away from the workmen. 

It is frequently said that ‘‘ steam is cheap” in a gas works, and that 
most any steam plant that is safe is good enough. The designers of the 
Universal, however, have thought differently. With a large steam 
consumption in view, they evidently argued that there was no reason 
why the most efficient equipment, to the end of the cheapest steam pos- 
sible, should not be aimed at? To that end, therefore, one finds along 
one wall of the house a battery of the finest quick-steaming vertical 
boilers—of the porcupine type, if memory serves. These are fitted with 
automatic grates and mechanical stokers, chute feeds and adjacent coal 
bins, and all other paraphernalia conducive to cheapness and ease of 
working. Parallel, and opposite, stand the fixing benches, of 20 feet 
through retorts, the “illuminators” for vaporizing the naphtha, the 
oil pumps, ete. Before leaving the generating house one notices the 
attractive, self-contained, donkey engine hoist elevator outfit used for 
hoisting coal to the upper floors. The clean appearance, quick action 
and ease of manipulation are very attractive in contrast with the slow, 
leaking hydraulic lifts or wire rope elevators so generally used in gas 
works. 

From the generator house the blue or hydrogen gas passes toa small 
receiving holder, going through a conventional cooling and scrubbing 
plant en route. From this holder it is drawn back by customary ex- 
hausters and by them forced through the oil fixing benches in the gen- 
erator house and then out again through the main scrubbing and con- 
densing plant, and then on tothe purifiers. The scrubbers and con- 
densers are essentially conventional, of the grid and water tube wrought 
iron vertical, cylindrical form, respectively. Convenience of bye-pass- 
ing and access, however, have been well provided for, the 36-inch con- 
nections being practically all kept on the floor level. 
The necessary blowers, engines and other fast moving machinery 
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parts are grouped in one building, and are not out of the ordinary. In 
this building, however, may be noted an electric dynamo, reminding 
one that as the manufacturer of electric lamps has not at times dis- 
dained to use his competitor’s gas with which to bake lamp filaments, 
neither has the gas man refrained from using his competitor's com- 
modity for lighting places in his works where open flames are objection- 
able and a closed incandescent electric lamp is so peculiarly suitable. 

The purifying house is of interest chiefly from its considerable size— 
it being nearly 100 by 200 feet in dimension. The 8 boxes are 36 
feet square by 6 feet deep, and are arranged with valves in pairs of 2 
each, and subdivided gas streams, instead of with the usual center seals 
and connections. Oxide, of course, is used, and a substantial set of air 
and steam pipes for revivifying, in situ, is arranged permanently be- 
neath them. 

Momentary surprise is felt by observing in the 10,000,000-foot works 
an aggregate station meter capacity of about 17,000,000 cubic feet, which 
further is divided into a pair of meters at one point, and three together 
at another. The process used explains this, however, as it will be re- 
membered that in the generator retort systems of water gas manufac- 
ture as here used, the blue or hydrogen gas is first separately measured 
by itself, and is later again measured after the addition of the oil vapors. 
As these illuminants add about 50 per cent. to the volume of the hydro 
gen gas, it will be seen that the respective meter capacities would prop- 
erly be in the proportion of 2 to 3, as above, and the total be 66 per cent. 
greater than the works’ capacity. 

The meters, large as they are, each one being capable of registering 
about 34 million per day, are somewhat unusual in being located on 
the second floor level, the ground floor beneath thus affording con- 
venient shop and storage rooms, with the least roof and building ex- 
pense or waste of valuable premise room. The office of the works— 
true to tradition—is in the meter room, and ‘is conveniently equipped 
with a private telephone system to all parts of the plant. 

Outside are the usual switches, oil storage tanks, tar intercepting and 
drain tanks, ete. The whole air of the works betokens practicality, 
efficiency and sightliness. Western white brick, stone trimmings, attrac. 
tive iron stairways, and a surrounding stone wall, with proper entrance 
gates, accentuate the tone of substantial neatness and of disciplinary 
order maintained. 

The storage holder capacity at first sight seems unaccountably small. 
Certainly the single, big, telescopic modern structure that looms up 
out of its steel containing tank has not more than a quarter or a third 
the generating capacity of the plant. But itis to be remembered that 
the plant was built by the interests owning the already existing Mutual 
Gas Company of Chicago in the same district, the holders and mains 
of which could be used by the Universal Company if necessary, to say 
nothing of the existing ‘‘old company’s” holders and mains into 
which the wheel of fate, or, in other words, the result of opposing in- 
terests getting together, might yet cause gas from the Universal plant 
to enter. As a matter of fact, this latter is precisely what has since 
occurred. The four principal Chicago companies forming the old so- 
called Trust, have consolidated into the single Peoples Company, and 
this latter has acquired by purchase, and now controls, the Universal 
Gas Company’s plant above, and the Mutual Company referred to. 
They thus practically control the entire gas business in Chicago, ex- 
cepting the small but vigorous Ogden Company on the ‘North Side,” 
and the Calumet Company, that confines its business to the small ex- 
treme southern district, 14 miles from the City Hall, known as South 
Chicago. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
pace ERA 

Messrs. KIRKHAM, Hulett & Chandler, Limited, of London, Eng- 
land, forwarded the following letter, which was inclosed to us by 
Messrs. Bartlett, Hayward & Co., under date of the 4th inst.: ‘‘ Kirk- 
ham, Hulett & Chandler, Limited, beg to give notice that Messrs. Bart- 
lett, Hayward & Co., of Baltimore, Md., have undertaken the manu- 
facture and sale of their patent standard washer-scrubber in the United 
States of America and Dominion of Canada. All inquiries should in 
future be addressed to that firm. They will manufacture the patent 
standard washer-scrubber according to the latest patents in use in Great 
Britain and the Continent of Europe.” 





At the annual meeting of the Middletown (N. Y.) Gas and Electric 
Light Company the officers chosen were: Directors, L. C. Purdy, Theo. 
L. Reeve, Archibald Taylor, Philip N. Jackson, Chas. L. Mead, Jesse 
W. Canfield and Garret T. Townsend ; President, L. C. Purdy ; Vice- 





Townsend ; Superintendent, W. J. Max. The reduced schedule 
of rates, prior notification of the adoption of which has been given in 
the JOURNAL, took effect a fortnight ago. 





THE recently incorporated Middletown (O.) Gas and Electric Light 
Company, which was organized to take over the franchises and proper- 
ties of the Middletown Gas Company and of the Brush Electric Light 
Company, of Middletown, has named the following executive manage- 
ment: Directors, J. J. Gallaher, John Auer, G. N. Clapp, W. L. De- 
chant, C. E. Denny, T. E. Reed and W. O. Barnitz ; President, W. L, 
Dechant; Vice-President, C. E. Denny ; Secretary, Treasurer and Gen- 
eral Manager, G. N. Clapp. The Company is capitalized in $50,000, 
and under its revised articles of incorporation it may engage in the sup- 
ply of natural gas for fuel and lighting purposes. 





OwInG to the further development of the oil fields of Texas, the San 
Antonio Gas Company has decided to add to its works a water gas aux- 
iliary plant, of a daily capacity of about 250,000 cubic feet. The type 
of apparatus is that of the standard double superheater Lowe, as con- 
structed by the United Gas Improvement Company. 





THE American Pipe Cutter Company, which manufactures Ander- 
son’s pipe cutter and pipe vise, has removed its headquarters from 293 
Lincoln street, Marlboro, Mass., to 163 Liverpool street, East Boston, 
Mass. 





Mr. ALEXANDER BaDLAM, who was well-known to those identified 
with the gas interests of the Pacific Coast, died at his home, 1024 
Franklin street, San Francisco, on the night of January 25. Deceased 
was born in Cleveland, Ohio, in 1835, and removed with his parents to 
Sacramento, Cal., in 1851. In 1864 he was elected to the California 
Legislature, and subsequently served the city of San Francise > in var- 
ious public capacities—he removed to San Francisco in 1868, A 
daughter and two sons survive him. 





THE franchise and properties of the Connersville (Ind.) Gas and 
Electric Company were recently sold by the receiver at public auction. 
The purchasers were Messrs. John A. Sly, George Griffin and Geo. K. 
Egbert, of New York, who represented the bondholders. Their bid was 
$8,000. 


Tue Brockton (Mass.) Gas Company has moved into new and hand- 
some office quarters, at 24 East Elm street. 








Mr. GrorGE Curtis, who was one of the original promoters of the 
Roxbury (Mass.) Gas Company, died at his home, No. 74 Highland 
street, Roxbury, the morning of the 6th inst. Deceased was born in 
Westminster, Mass., September 31, 1817, and settled in Roxbury in 
1837, where he engaged in the building trade, and subsequently went 
into the lumber business on a large scale, retiring therefrom after 
amassing a fortune, in 1885. He is survived by two sons and two 
daughters. One of his sons was Mayor of Boston. 





At the annual meeting of the Salinas Light and Water Company, of 
Salinas City, Cal., the officers chosen were : Directors, J. B. Iverson, 
Wm. Vanderhurst, C. W. Quilty, J. H. McDougall and E. Archer ; 
President, J. B. Iverson ; Vice-President, E. Archer ; Treasurer, Wm. 
Vanderhurst ; Secretary, J. H. McDougall, vice Mr. H. J. Wilke, 
resigned. 


‘* OBSERVER” forwards the following : *‘ Sequential to the statement 
of about a month ago, that the New England Gas and Coke Company 
had secured the Brookline, Jamaica Plain and Dorchester Companies, 
and the control of the balance of the field, and as confirming it came 
the announcement, in several of the Boston papers, that the fee of 
$50u,000 had been paid to the gentlemen through whose generalship 
the deal had been accomplished. It was assumed that 10 per cent. of 
the profits would be a fair rate of payment, from which standpoint it is 
figured that a cash increment of $5,000,000 accrued to the parties in 
interest. This seemed to satisfy the Lawson faction that previous 
rumors were correct, and their threats, made shortly before, were at 
once redeemed by their bringing suit against the Boston Companies ; 
the Bay States, of Massachusetts, New Jersey and Delaware ; the New 
England Gas and Coke Company, and the parties in interest indi- 
vidually. The bill asked the cancellation of the trust agreement made 
in October, 1896 (whereby the control of the management of the Boston 
Companies was placed in the hands of trustees; the discharge of the 
trustees, and the return of thestock of the Bay State, of New Jersey, to 
its owner, the Bay State, of Delaware), which would break up all agree- 
ments and contracts.) Several hearings in the suit were held at which the 
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legal representatives of the parties appeared, the hearings being ad- 
journed by agreement several times till now, when they are put over 
to the early spring. Meanwhile no reasonable doubt can exist that 
pronounced efforts were made to effect an agreement. Meetings of the 
representatives of the factions are reported to have been held, state- 
ments of the settlements of the suits appeared one day, only to be con- 


tradicted the next. In fact, some of these statements went so far into 
detail as to name the terms of agreement and to specify boards of di- 
rectors and other inside matters, thus causing the thought that all was 
based on other than mere rumor. The agreement seems to be put off, 
for a while at least, by the unwillingness of the Lawson faction to 
moderate its original demands. In fact, Mr. Lawson states his position, 
in his usual brilliant and warm metaphor, by remarking that, while in 
particular Hades is reported to be paved with good intentions, compan- 
ies in general are equally suitable material for macadamizing purposes, 
he does not propose to compromise. The Massachusetts Pipe Line 
Company appears also to have gotten into trouble, in having issued 
stock prior to taking the necessary steps before the Board of Gas and 
Electric Light Commissioners. The failure having been brought to the 
attention of the Company, it has petitioned the Board for the latter’s 
approval of the $1,000,000 of stock already issued. As Mr. Lawson’s 
first step had failed to checkmate, as a second move he petitioned the 
Board for a hearing on the petition for approval of this stock, which 
hearing was set for the 10th inst. Mr. Lawson claims that the New 
England Gas and Coke Company has no right to do business under the 
laws of Massachusetts, the Massachusetts Pipe Line being the only one 
recognized by the laws of the State, and that as this Company is 
illegally organized and has illegally issued stock it should be forbidden 
to do business. Following this, one day later, comes a bill introduced 
into the Legislature to extend the provisions and restrictions of the 
present laws relating to such organizations as the New England Gas 
and Coke Company ; and this is evidently instigated by the Lawson 
faction as its third line of attack. If from all this discreditable per- 
formance, the general public can see itself to blame in having allowed 
the charter of the Whitney Pipe Line bill of two years ago, some good 
may yet come of it; but we imagine this is too much to expect.—— 
On Monday, January 31, the closing day for the introduction of new 
measures in the Massachusetts Legislature, a great many bills affecting 
the gas business were introduced. A hasty reading of the incomplete 
details afforded by the newspapers gives one the opinion that if all are 
passed with the possible amendments, the gas business of Massachusetts 
will suffer from a bigger blizzard than that provided by the elements 
the same day.—The blizzard of Monday night (Jan. 31) destroyed all 
electric lighting service in and around Boston for many miles during 
the late night of Monday, and on Tuesday night, Boston, and all the 
surrounding cities and towns for many miles were absolutely without 
electric lights ; and it will be several days before the complete renewal 
of the service will be possible. There are no reports that the gas ser- 
vice in any of these towns was in any way affected, which only goes to 
show that gas had nothing to fear and can always be depended u 
for reliability. Even that portion of Boston supplied by undergrownd 
’ wires had to be cut out on account of contact of other wires with/such 
portions of the system as branched from the conduits to the consumers 
and to lamp posts.” 





AT the annual meeting of the Leominster (Mass.) Gas Light Com- 
pany a semi-annual dividend of 2 per cent. was declared, and the fol- 
lowing officers were elected : Directors, Nahum Harwood, Howard M. 
Lane, George F. Morse, George A. Lane and Chas. A. Joslin ; Presi- 
dent, Nahum Harwood ; Treasurer and Clerk, Howard M. Lane. 





THE Messrs. Freese, of Albion, Mich., have been successful in their 
application for a franchise governing the operation of a gas works in 
Bloomington, Ind. The ordinance provides that the maximum selling 
rate shall not exceed $1.80 per 1,000 cubic feet, and that the works 
shall be in operation on or before July 1, 1898. Bloomington is the 
capital of Monroe County, Ind., and is located on the Louisville, New 
Albany & Chicago Railroad, at a point 97 miles north, northwest of 
New Albany, and 60 miles south, southwest of Indianapolis. It sus- 
tains, or is sustained by, several works producing different outputs in 
the line of iron, wood and stone products. The Indiana University is 
situated in Bloomington. It has a population of not less than 5,500, 
and is quite a likely place for an investment of the nature proposed 
by the Messrs. Freese. 





In connection with the ‘‘ peculiarities” of some of the cases institut- 
ed for the bringing of actions against the management of the Bay State 






printed in a reputable daily newspaper of Boston, is republished—for 
pure ‘‘ disinterestedness ” it is simply disgusting : 

‘*To the Stockholders of the Bay State Gas Company, of Delaware. 
—You are invited to join a syndicate which has been formed for the 
purpose of bringing suit against the officers and management of the 
Bay State Gas Company. The business of the syndicate will be con- 
ducted by well known lawyers of Boston, Philadelphia and Wilming- 
ton, who have had long experience in Bay State gas matters, and who 
have never failed in former suits in compelling the Company and offi- 
cers to settle with great profit to all who were associated with them. In 
the recent income bondholders’ suit dividends as high as 500 per cent. 
on the face value of the bonds were declared to some of those who were 
joined in the suit. It will not be necessary for parties joining in this 
litigation to actually own stock. Any parties in a position to borrow 
stock to qualify them in making affidavits are eligible. The only im- 
mediate requisite is to authorize us to act. Profits will be divided : 30 
per cent. for members of syndicate ; 40 per cent. for attorneys ; 30 per 
cent. for expenses. All applications must be in writing and made to the 
undersigned on or before Wednesday, Feb. 2.—Gas ATTORNEYs, P. O. 
Box 3,302, Boston.” 


On the 3d inst. the Massachusetts Board of Gas and Electric Light 
Commissioners heard argument in the matter of the petition of the new 
proprietors of the Dedham and Hyde Park Gas and Electric Company 
for the right to increase their capital stock in the sum of $60,000, the 
increase to be applied to the reconstruction of the Company’s manu- 
facturing plant and in the extension of its distributing system. Capt. 
W. H. White and Messrs. H. A. Odell and W. Eliot Fette appeared for 
the petitioners. As there was no opposition, and as the arguments ad- 
vanced by the proponents were well based, it is fair to assume that the 
increase will be allowed. 








Mr. Henry BalI.ey has been appointed assistant city gas inspector 
for Kansas City, Mo. 





THE district court of Washington, Iowa, has declared that the gas 
plant of the Washington (Iowa) Gas and Electric Company is a nuis- 
ance, in that it is located in a seétion that is now much better settled 
than it was when the Company constructed its works. The residents 
have their remedy in law, which a court of higher resort will beyond 
doubt point out later on. They may either move or purchase the 
Company’s property. 





THE Indiana (Pa.) Gas Company has elected the following officers : 
Directors. Geo. R. Stewart, J. M. Schoonmaker, Thomas Sutton, A. 
W. Wilson, Jr., John F. Clements, H.W. Wilson and J.W. Clements ; 
Presiden ( H. W. Wilson; Treasurer, Joseph W. Clements. The 


Board/at the meeting voted to subscribe $500 towards inducing the 
Nosod Glass Company to retain its plant in Indiana. \ 
y : 

THE action brought by Peter Losowski, in the second session of the \\ 
Superior Court, Boston, Mass., against the Boston Gas Light Company, 
which case was tried before Judge Sherman and a jury, resulted in a ver- 
dict for the plaintiff. His award was $1; he sued for $20,000. Theaction 
was brought to recover damages for personal injuries to plaintiff con- 
sequent upon the inhalation of gas that escaped from a burner on the 
chandelier suspended in his room in the house, 34 Essex street, Boston, 
on the night of April 17, 1894. He asserted that just prior to his retir- 
ing for the night, he turned the gas off toa low point. Later on the 
Company’s employees, while repairing some damage to the pipes in 
another part of the premises, shut off the gas and eventually turned it 
on again. The defence was a general denial. 








AT the annual meeting of the Syracuse (N. Y.) Gas Company the of- 
ficers elected were : Directors, R. C. Pruyn, A. C. Humphreys, Henry 
Seligman, Emerson McMillin, S. Peabody, W. L. Elkins, Jr., John— 
Dunfee, C. M. Warner, W. S. Andrews, Thomas Ryan, W. B. 
Kirk, H. S. White and F. W. Barker; President, A. C. Hum- 
phreys ; Vice-President, H. S. White ; Treasurer, Stephen Peabody ; 
Secretary, F. W. Barker. 





CERTAIN prominent residents of Steelton, Pa., propose to organize a 
Company for the manufacture of gas for illuminating purposes. 





THE handsome new office headquarters (at No. 240 Main street, Wor- 
cester, Mass.) of the Worcester Gas Light Company were opened for 
business on the morning of the 1st inst. The offices are lacking in 





Gas Company, of Delaware, the following advertisement, which was 


nothing that goes to make an up-to-date Company headquarters. 
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Government Pipe Manufacture in 
Australia. 





The Australasian Ironmonger has this to say 
respecting the results obtained in the manufac- 
turing of cast iron pipe on the part of the Gov- 
ernment of one of the Australian colonies : 

The South Australian Government has been 
engaged for some years on the manufacture of 
cast iron pipes at Glanville. The Commission- 
ers of Audit publish annually a statement of 
the cost, and have done this in their 15th re- 
port, just issued. Being expert accountants, 
but not practical pipe makers, their figures are 
a bit perplexing. 

To begin with, we are not told what were 
the sizes of the pipes manufactured each month, 
though we learn that 2-inch, 3 inch and 8- 
inch account for over 2,065 tons out of a total 
of 2,563 tons. 

The total average cost for 1896 works out 
at $30.95 per ton, but this is without allowance 
for interest on capital, cartage, wear and tear 
of plant, which ought to be included in esti- 
mating true cost. The lowest tender ever ac- 
cepted in Victoria was for $29.25 per ton, for 
the Metropolitan Board of Works, but that was 
earlier, when raw material was lower, and it 
is very unlikely that they could be obtained at 
that figure now. 

The cost of pig iron and scrap is averaged at 
$15.56 ; it would be about $17.50 in Victoria. 
Wages, with shop charges (30 per cent. on 
wages), amount to $11.57 per ton, which seems 
very high. 

The value of flux varies surprisingly, from 
$8.89 for one lot of 100 tons to $124,29 for an- 
other lot of 310 tons; and, still more extra- 








ordinary, the first lot showed a loss of 16 tons 
in weight of molten metal, and the second a 
gain of over 14 tons. These figures are very 
hard to reconcile without absolute details. 

The cost of coke is put down at $6.06 per ton, 
working out, with flux, etc., at $1.77 per ton 
of molten iron. But the quality or kind used 
is not mentioned. Experience, verified in 
many instances in Victoria shows that the best 
results have been obtained from the use of 
Scotch pig and scrap, with standard Brance- 
peth or equal coke, which, with flux, etc., 
ranged from $1.87 to $2.08 per ton of molten 
metal. Trials with gas coke worked out as 
low as $1.66 per ton for coke, but the in- 
creased time and labor in handling more than 
counterbalanced the saving. 

Shop charges are fixed at a uniform 30 per 
cent. alike for pipes and for other castings. As 
the cost of labor is necessarily higher on the 
latter, the are made to bear more than their 
share of shop charges. 

The figures, therefore, need supplementing 
before they can tell a clear story. But they 
show that the Government is iaakinn no great 
bargain. The report mentions that 1897 is ex- 
pected to show a still higher average cost, so 
that when all the omitted items are included 
there cannot be any saving worth mentioning. 








The Market for Gas Securities. 





The local gas share market is unsteady and 
erratic, with marked firmness in Mutual anda 
generally lower scale in the other city stocks. 
Consolidated sold as low as 187, on advices 
from Albany that the legislature might pass a 
dollar gas bill, but we believe it doesn’t mat- 
ter much whether such a measure goes through 
or not. To-day (Friday) Consolidated opened 
at 189 to 189}, and at noon sales were made at 
1893. We have no hesitation in saying that it 
is cheap at the figures reported. 

There was quite some demand for Mutual, 
but even at the sharp advance in the bid rate 
little if any stock changed hands. The quota- 
tions are 330 to 340, and holders are talking 
confidently of 400 for it in the near future. 
Up to to-day we have heard of no withdrawals 
of stock from the proposed merger of the Equi- 
table, East River, New Amsterdam Companies, 
so it may be taken for granted that the deal 
will go through. New York and East River 
common is 79 to 814 ; Standard common is 145 
to 148, the preferred being quoted at 160 to 167; 
and Equitable is 225 to 232. 

Brooklyn Union, evidently on sales for 
profit taking, sold down something from re- 
cent high prices, but the demand for it is 
steady and persistent. To-day it is 121} to 


1233. The bonds of the Company are 114} to] 


1144. Bay State is about as it has been for a 
fortnight, although there is a marked lull just 
now in the avalanche of legal proceedings 
connected with the ‘‘ readjustment” of Bos- 
ton’s gas properties. Our ‘‘Item columns” 
contain an advertisement reprinted from a 
Boston daily, which goes to show how easily 
suits may be brought by non-owners of shares 
in a corporation. The advertisement and its 
implications are nothing short of scandalous. 

Lacledes, both common and preferred, show 
slight advances over the reported prices of a 
week ago, and Detroit gas moved up sharply 
to 594 bid. The Indiana group shows fair 
strength, and Baltimore Consolidated is off 
again, on renewed legislative attacks. Peoples, 
of Chicago, is sought after at 98} to 98%; the 
quarterly dividend on it of 14 per cent. is pay- 
able on the 25th inst. 

















Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St., New York Crry. 
Freprvuaky 14, 


&e™ All communications will receive particular attention 
2 The following quotations are based on the par value 





of $100 per share. 

N. ¥. City Companies. Capital. Par. Bid. Asked, 
Consolidated......cccssccees $36,230,000 100 190 19) 
CRETE sveccasconcccsccerece 500,000 50 - 

FT atadenssausese 220,000 ss 100 
TRGUMRADID,. cc cisccccccrccocces 4,000,000 100 25 299 
eee 1,000,000 1,000 105 
© BRC... 000s 2,300,000 1,000 i114 . 
Metropolitan Bonds ....,... 658,000 an 108112 
Pas vc. ccckannseceniadeus 3,500,000 100 «8380S B40) 
© BOB scncsscsccevec 1,500,000 1,000 100 102 
Municipal Bonds.,,..,.....+. 750,000 . s 
POINDD dniinckstsenaee veces 150,000 50 : 
“- PE sacevcew ven 150,000 1,000 <i 
New York and East River.. 5,000,000 100 79 81g 
| Eee 2,000,000 100 12 |} 
Bonds ist 5°s.......cceee 3,500,000 1,000 112 1] 

* Jot Com. BB. ccccce 1,500,000 Ka 105 Whilg 
Richmond Co., 8S. I........ 348,650 50 70 

ba Bonds....... 100,000 1,000 a 
RNIGS 5 chciksdecesscacees 5,000,000 100 145 148 

Po ese 5,000,000 100 160 167 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 114 1i5 
TOROS cccccveseccsescsdvc 299,650 50 130 

Out-of-Town Companies. : 
Brooklyn Union .:.....++++. 15,000,000 100 = 12144 125% 

“ * Bonds (5's) 15 000,000 1,000 11444 11114 
Day Stale. .veccccesecseces 50,000,000 50 BR 4 

ed Income Bonds..... 2,000,000 1,000 ‘ 75 
Bostou United Gas Co.— | 

1s Series S. F. Trust.... 7,000,000 1,000 LE 
2d og ” ** 4... 8,000,000 1,000 72 (75 
Buffalo Mutual............. 750,000 100 125 . 

” Bonds....... 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000 ee 95 
Chicago Gas Co. Guaran- 

teed Gold Bonds........ 7,650,000 1,000 104 10414 
COMMMNBER sicccssvcccvcccvcs 1,069,000 80 91 

Ist Mortgage.........008 1,085,000 ne 101 10314 
Consumers, Jersey City.... 2,000,000 100 77 - 

” Bonds socecesses 600,090 1,000 102 105 
Cincinnati G. & C. Co...... 8,500,000 100 WE 207 
Consumers, Toronto........ 1,600,000 50 9-184 «187 
Capital, Sacramento........ 500,000 50 is 35 

DOMES (OO).20ecccccees- 150,000 1,000 
Consolidated, Baltimore... 11,000,000 100 5434 5514 
Mortgage, 6°s........... 3,600,000 7" 107 107% 
Chesapeake, ist 6’s..... 1,000,000 as a 
Equitable, 1st 6's. ...... 910,000 
Consolidated, Ist 5’s.... 1,490,000 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.......00. 90,000 100 100 
ORES i ocicdcceccccvscece 75,000 o® te 100 
DOtPON,  .... cc00,cccccsrccsece 4,000,000 59_ «60 
“Con. Bonds.......... 4,312,000 98% 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 és 101 

Fort Wayne ........cccceees 2,000,000 ‘3 81 i) 
” D5. 05048 2,000,000 de 87 90 
TIE, vc csnesvessccsceces 750,000 25 i 145 
Indianapolis...... ....sese0s 2,000,000 ~ 118 =: 125 
> TR Ph iansice 2 650,000 FS 106 =—:107 
Jersey City. ....cceccccccces 750,000 20 180 ee 
Lafayette Gas Co., Ind..... 1,000,000 100 86 88 
BOOS cc cesvee vovccccece 1,000,000 1,000 89 92 
EAUMIVEND. ccc cscsccee- ccccce 2,570,000 50 be es 
Laclede, St. Louis...-...... 7,500,000 100 4346 44 
PreterPed..c0000.. coceee 2,500,000 100 91 93 
DORE vcccasvese éséeceee 9,034,400 1,000 104 104% 
Montreal, Canada .......... 2,000,000 100 200 ‘ 
Newark, N. J.,GasCo...... 1,000,000 ve 200 «220 
DOMGE CS sccccccecesses 4,000,000 = 128 = 180x 
NOW HAVER. cc ccccvesccsonce 1,000,000 2% 262 ie 
Obieand, Oak. .c002..scccceee 2,000,000 ne 5344 4 
sn Bonds, .o00c0cee 750,000 re ce 
Focus G. L. & Coke Co., of 

PEMD, sshasinnkcogess'e 25,000,000 100 9814 983% 
PGhicago, ist Mortgage,” 20,100,00 1,000 108 

OO ode. 3800,600 1,000 104 105 
oegies, Jersey City........ 500,000 50 a 175 
Rochester Gas & Elec. Co.. 2,150,000 50 &a + 

OEPOG. vec cevivevcee 2,150,000 50 88 joi 

Consolidated 5’s........ 2,000,000 87% «(90 
San Francisco, Cal. ........ 10,000,000 100 94 
St. Paul Gas Light Co...... 1,500,000 100 49 
Mortgage 6’s........ 650,000 os 84 
Extension, 6°8........+++ 600,000 ws as 
General Mortgage, 5’s.. 2,400,000 - 88 
Syracuse, N.Y. cccccccecces 2,500,000 25 20 
BOMAE. 6 icsascroseccecess 1,000 000 94 
Washington, D.C ...... sees 2,000,000 20 250 
Western, Milwaukee ....... 4,000,000 100 83 
Bonds, 5°8....4. «--+e++ 8,556,000 ‘ 103 
Wilmington, Del......sss00+ 550,000 50 = 200 
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SUPERINTENDENT. 


An active man wants the management of a gas property. 
Would be willing to work under an older man in a city of 
over 30,000,000 output. 
in the handling of Lowe water gas machinery. 








A close manager, especially expert 
Member of 
the .\merican Gas L‘ght Association. 


1184-tf “F, J.,” care this Journal. 


JOURNALS WANTED. 


Parties having the following numbers of the AMERICAN Gas 
May 2, 1883 ; 
Dec. 2 and 16, 18°84; Jan. 2 and Nov. 2 and 16, 1885; Feb. 16, 
1886—please address ‘* CASH,” care this Journal. 











Lieut JournaL for sale—viz., Mar. 2, April 2, 








AN EXPERIENCED GAS EN- 
GINEER AND CHEMIST 


is open to accept immediate engagement ; 

or on the road 

First-class references and testimonials. 
1178 tf be 


WANTED, 


A Second-Hand 5-Foot Station Meter, 


charge of works, 
Experience in working inclined retorts. 
Address 

care this Journal. 








with 6-inch connections—or one a little larger. Address, 
stating price and full particulars, 
BENSON VAN VLIET, 


Poughkeepsie, N. Y. 


FOR SALE. 
Steel Plate Hydraulic Main, 


24 by 30 inches, for 14 benches of 6's; 8foot easings ; 

7-inch dip-pipes and 10-inch connections. In good order. 

Address NEW HAVEN GAS LIGHT Co., 
1184-tf New Haven, Conn. 


1181-6 
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For Sale. 
A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


FOR SALE, 
at a bargain, 
Two 50-H P. Otto Gas Engines, 


in first-class condition. 


Address WOONSOCKET GAS CO., 
x Woonsocket, R. I. 








1175-tf 





FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 8 retorts. : 

Tweo Coolers, or Air Condensers, each of 150000 
cubic feet capacity. 

Multitubular Condenser, shell, 36 in. diametcr, with 
98 2-in. tubes, 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 

Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man- 
holes, 11 in. by 15 in. 

S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 

KEY CITY GAS CO 

Dubuque, Iowa. 


VALUABLE GAS BUSINESS 


IN CALIFORNIA. 


1119-tf 








Cuncerning the best paying gas enterprises, covering two of 

the most rapidly growing cities in the United States, in | 

which a valuable interest can now be secured, address for | 

full information, T. S.C. LOWE, 

2283 South Spring St., Los Angeles, Cal. | 
Note.—This is our Spring season, and the time to build and 

mprove gas works on this coast. (1176-tf) 


|FULL PARTICULARS FROM DEPT. “B." 


Utilize Your Gas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 









Our Mica Chimneys 
TIT] For Welsbach Ligh 


ARE THE 
BEST IN THE WORLD. 


2@=enm 


Get Catalog 
and Discounts. 


a 


The MICA MFG. CO 


Micasmiths, 








MARQUAND & PARMLY, 


160 Broadway, New York. 








2 Piece 
MICA CHIMNEY. 


Members New York Stock 


88 Fulton Street, 
Exchange. 


N. Y. City. 


Hoisting Engines... 
.. For Heavy Work. 


E-pecially designed for our Coal Handling Apparatus, and so con- 
structed as to drain off all condensation. No danger in starting. 
No danger of freezing. Built with extra large wearing parts. 


C. W. Hunt Company. 


Coal Handling Machinery of Every Description. 
45 BROADWAY, NEW YORK. 





Etched Chimneys to 
Order. 
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WE respectfully solicit cor- 
~ respondence from every 
Gas Company interested in 
the sale of Gas Ranges, Hot 
Plates, etc., for the season of 
teas... 

Our lines are complete, and 





s we guarantee prompt service. 


LET US FIGURE WITH YOU. 


ie sy 


— 
—as 


er & Trenkamp Co., 


CHICAGO, ILL. 





Feb 14, 1898. 
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“NEW PROCESS” GAS RANGES 


HAVE AN EXCELLENT REPUTATION EVERYWHERE, 
WHICH IS FULLY SUSTAINED BY THEIR MERITS. 


GOOD ‘*‘TALKING POINTS’? ON GAS RANGES HELP TO SELL, BUT 


FACTS 


ARE OF VITAL INTEREST TO GAS COMPANIES, WHO SECURE EITHER 


PERMANENT BENEFIT OR 


It 
It 
It 





INJURY FROM EVERY GAS RANGE SOLD. 


Sener 
pie 








is a Fact that the Reflex Oven of the ** New Process’’ Gas Range is the only one that is right. 
It brings fresh, moist air in contact with the food in the oven, and bakes evenly 
through and through—doesn’t simply dry up. 
is a Fact that the ‘*New Process’? Gas Range Oven has double the insulation of any other, 
and retains the heat where required—that’s why the heat is so easily controlled in 
the oven, and the baking evenly done. é; 
iS a Fact that ‘*New Process’’ Gas Ranges are equipped with every modern convenience for 
cooking—baking, broiling, roasting—or heating water, and, on account of their durability, 
efficiency and economy, make lasting friends and customers for the Gas Company who fosters their 
sale. The kind that “will do,’ and is a few cents cheaper, is not the Range that will ultimately secure 
the greatest number of gas consumers. 


We have the Largest and Best Equipped Plant in the World 


for the exclusive manufacture of this class of goods. We cordially invite the inspection of our works by 
representatives of Gas Companies, and solicit their co-operation (customers or not) in furthering our 
mutual interests. We are in the very “pink” of condition to serve our old customers, and solicit a 
trial order from those unacquainted with our line. 





CATALOGUES NOW READY. 





THE STANDARD LIGHTING CO., Cleveland, Ohio. 
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in the world. 





In ordering your supplies for the season 
put in a liberal stock of Bray Burners. It 
will pay; the best is always desirable and 
cheapest in the end. Our line of Brass Fit- 

‘ings is of superior make and finish, and 
the assortment covers everything for Gas 
Fixtures and Gas Stoves. Our “Vulcan” 
brand of Patent End Tubing for Gas Stoves 
and Drop Lights is guaranteed. The price 
is higher, but it is worth the price. 


BRAY’S BURNERS 


WILL PLEASE YOUR CONSUMER BETTER THAN ANY OTHER BURNER 


They are made by people who have had many years of experience, in the largest and best equipped Burner Factory 


Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 
going out of use.. This kind of deception causes loss and discredit to the trade and damage to the gas industry. 

As Sole Agents in the United States for GEORGE BRAY & CO., we carry a full stock of all sizes for High and 
Low Pressures. Send for Prices and Special Pamphlet, or order a sample gross, stating your average house pressure. 


az SPECIAL BURNERS MADE FOR ACETYLENE CAS. __.= 





YOU CAN BUY. 





When you want a Catalogue covering 
the most complete line of Gas Appliances, 
send to us. 

When you want any special apparatus 
made, for using Gas as Fuel, state particu- 
lars, and it will be our pleasure to corre- 
spond with you. 

We want your trade, and can be of 
service to you. 

WE MAKE GAS APPLIANCES EXCLUSIVELY. 


WILLIAM M. CRANE & CO., Mifrs., tict’sscihaiey. NEW YORK CITY. 











atent Cu 


THE ANDERSON Garrats L nk 


Made in all sizes. 

















Will cut from 2 in. to 24 in. 


For Cutting Cast, Wrought |i’ BEHREND. 


Tron, Gas & Water Pipes. 
ROWED THE ANDERSON PIPE CUTTER 


COMPANY, Manufacturers, | German (Stettin-Didier) Clay Gas Retorts, 


163 Liverpool st,,E. Boston,Mass 
N. Y. Office, 185 Greenwich St} BLOCES, TILES, FIREBRICES, FIRE CEMENT, 


SOLE IMPORTER OF THE CELEBRATED 




























ye 






localities. 





=——OWNS, CONTROLS AND OPERATES 


INE NEW IMPROVED == PATENTED ( 
STREET LIGHT BURNER, 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 


equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 


Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 


— ® . C. H.T J -, M . ” ’ 

= Pipe Cuttin g Tool WALDO BROS. | Stettin “Anchor” & ‘Eagle’ Brand Portland Cement 
102 Milk Street, Boston, Mass. 10 & 12 Old Slip, New York. 

NEW YORK, 33 NASSAY ST. PHILADELPHIA, 246 N. BROAD ST. CHICAGO, S64 LAKE ST. 


pnt STREET LIGHTING COyp 


OF AMERICA, W4pyy 






EXCLUSIVELY 


upon application. 








CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 


STYLE No, 97. 











Fcb. 14, 1898. 
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HIGH-PRESSURE WATER-TUBE BOILERS 














EQUIPPED WITH 


SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 





Single Boilers or Compact Batteries. 





GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Send for our New Book, ‘‘ The Generation of Power.” 





Cable Address, ‘‘ Paila,”” New York, 
Tele., ““1229—18th St.” New York. 


The HAZELTON BOILER COMPANY, 


: Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 








Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


W. G. & G. GREENFIELD, - 


EAST NEWARK, N. J 


Gen'l Office, 716 E. 13th St., N.Y., U.S.A. 
SRB BIN &* 1 bis. D | 


Steam Engine Works. 


RIDGE(¢ | 





UVILDIN 


OUR CATALOGUE 





OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OP 


BRIDGES Designed and 





Buil 
AND ROOFS J pirstion 
THE BERLIN IRON BRIDGE CO. 
o~S EAST BERLIN, CONN. sf: 











| 


IRON MASS 


For Gas-Purification. 


Acts mmediately, and more efficiently than any other puri- 
fying agent now in use. 


GREENPOINT CHEMICAL WORKS, 


Greenpoint Ave. and Newtown Creek, Brooklyn, N.Y. 











Purifiers, 


Condensers, 


EASTERN OFFICE: 39-41 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoRK 


G-NERAL OFFICE: Fittshurg, Pa. 


OF EVERY DESCRIPTION. 


Cortlandt St., New York City. 











crtitresr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


or low pressure in the supply. 


WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
mantles and chimneys. Thousands are already in use. 


THE WILDER MANFG. CO., 
00000000 0000000000000000 0000000000 000000000000 00000000000000008000800 


8 

° 

o 

7 

2 

3 

8 

7 

® 

8 

: 

rders may be given to the Welsbach Co., or sent to ourselves. 4 
- 818 Cherry St., PHILADELPHIA. 4 
J 








BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


ah Street 
J Gas Pressure 
Simple in Con- 
struction, Accur- 
ate in Operation 
Low in Price. 
Fully Guaranteed. Send 
for Circulars. 


The Bristol Go., 


Waterbury, Conn. 













Special Trays for Iron Sponge or Oxide of Iron, | 


CHURCH’S TRAYS a Specialty. | 
| 


Reversible, Strongest, Most Durable, Most Easily Repaired. | 





a 


Aw \< 


AUN 


A 





553-557 West Thirty-third Street, New York. 


We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 





Send for Circulars. 





3 pressures 






always 


in stock. 


They have a LAVA Tip. 
Steward's Special Union Jet Gas Burners. 


Now in use by the Largest Gas Companies in the U. S. 


THE D. M. STEWARD MFG. CO., 


CHATTANOOGA, TENN. 








Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 


Regenerator Furnaces, 


By Maurice Grauay, C.E. 


Price $1.25. 
A. M. CALLENDER & CO., 32 Pine Street, N.Y. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
am KLONNE-BREDEL een. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 








Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTHRN AGENTS FOR 


FRED. BREDEL’S SYSTEM | P. H. &@ F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


No. 118 Farwvell Awenue, - - Milwaukee, Wis. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 






| 
| 
| 
| 
| 








—— es -.. ce ee “ — ” 
a ce ne cee 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNO 


NS 































CO ES OO ee cet nice lilies 














. _ ; — bo —_— Bee ee a ee . 


INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CO. 


Connersville, Ind. 109 Liberty St., New York. 











Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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Fort Wayne, Indiana. 


THE WESTERN GAS 
CONSTRUCTION 
COMPANY. 


Coal Gas Apparatus and Machinery. 


Improved Lowe Water Gas Apparatus. 


Gas Valves and Specials. 


American Kilmarnock Gas Engine. 
WM. HENRY WHITE, 
EASTERN AGENT, 
32 Pine Street, New York. 








CHAPMAN VALVE MANUFACTURING 60,, 


mercrucronnas oF Practical Photometry. 
Valves and Gates for Gas, Ammonia, Water, Ble, 4 cure vo cue srupy or THe 
Also, Cate Fire Hydrants with and without Independent MEASUREMENT OF LIGHT. 


Nozzle Valve. All Work Guaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. ‘Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass.| BY William Joseph Dibdin. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 


Ludlow Valve Mfg. 6o., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72” 


—FOR—— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 








Price, $3.00. 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 








BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gzrorez Lunar. Price $12.50. 





HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 


TREATISE ON THE COMPARATIVE 











GASHOLDER TANKS AND |The Gas Engineer’s | “Mo;OAT VALUES OF Gas 
GAS WORKS MASONRY COMPLETE} “Laboratory Handbook. | 5, piv a. Gassix. 8y0., Cloth. Price $3, 
Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.1.C. Orders for nied books may be sent to this office, 
J. P. WHITTIER, Price, $2.50. A. M. CALLENDER & 00., 
70 Rush St. Near Division Ave. Brooklyn, N. ¥.| A.M. CALLENDER & CO., 22 Pine Street, N.Y. Ciiy Pine 82,, N.Y. Orry 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


‘\ AMERICAN METER C0. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 























SAN FRANCISCO. 






























































PUBLIC LIGHTING TABLE. 
FEBRUARY, 1898. 

; | Table No. 2. 

Fe Table No. 1. | NEW YORK 

s FOLLOWING THE || — CITY. 

S MOON. ALL NIGHT 

&. LIGHTING. 

A Light. lestingute Light. — 

| | P.M. | A.M. 

Tue 1} 3.20 Am) 6.10 aAm)| 5.05 | 6.15 
Wed.| 2] 4.10 6.10 || 5.05 | 6.15 
Thu 3} 4.50 6.10 5.05 | 6.15 
Fri. 4} 5.20 6.10 5.05 | 6.15 
Sat 5INoL. |NoL. 5.10} 610 
Sun 6|NoIl.FmM No L. 5.10 | 6.10 
Mon.| 7|\NoL. |NolL. 5.10 | 6.10 
Tue. | 8] 6.00 pm} 8.40 pm] 5.10 | 6.10 
Wed.| 9} 6.00 9.50 5.10 | 6.10 
Thu. ;10} 6.00 {11.00 5.10 | 6.10 
Fri. |11| 6.00 /|12.10 am|| 5.10 | 6.10 
Sat. |12] 6.00 1.20 5.20 | 5.55 
Sun, |13] 6.10 La! 2.30 5.20 | 5.55 
Mon, }14] 6.10 3.40 5.20 | 5.55 
Tue. |15]| 6.10 4.40 5.20 | 5.55 
Wed. |16| 6.10 5.40 5.20 | 5.55 
Thu. |17| 6.10 5.50 5.20 | 5.55 
Fri. ,18] 6.10 5.50 5.20 | 5.55 
Sat. |19] 6.10 5.50 5.30 | 5.55 
Sun. |20] 6.20 Nm) 5.40 5.30 | 5.55 
Mon. |21} 6.20 5.40 5.30 | 5.55 
Tue. |22) 6.20 5.40 5.30 | 5.55 
Wed. | 23; 6.20 5.40 5.30 | 5.55 
Thu 24| 6.20 5.40 5.30 | 5.55 
Fri. |25/10.20 5.40 5.30 | 5.55 
Sat. |26/11.20 5.40 5.30 | 5.45 
Sun. |27)|12.20 44) 5.30 5.30 | 5.45 
Mon. |28]} 1.10 5.30 5.30 | 5.45 






































TOTAL HOURS LIGHTING 
DURING 1898. 








By Table No. 1. By Table No. 2. 

Hrs. Min. Hrs. Min. 
January ....210.40 | January. ...423.20 
February. ..186.40 | February. ..355.25 
March. .... 181.20 | March..... 355.35 
April... ...166.10 | April...... 298.50 
May....... 156.40 | May....... 264.50 
2 ee 144.30 | June...... 234.25 
eee 147.30 | July....... 243.45 
August ... 157.10 | August ....280.25 
September ..169.50 | September. .321.15 
October. ...186.00 | October .. ..374.30 
November... 204.30 | November ..401.40 
December. .218.30 | December. .433.45 

















Total, yr. .2129.30 | Total, yr...3987.45 
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$500.00 Reward! 





THE PUBLIC IS CAUTIONED that imitation and worthless 


incandescent burners and mantles are being sold by unscrupulous | 
dealers on the representation that they are the genuine “ Wels- 
bach.” 

THE WELSBACH LIGHT COMPANY will pay $500.00 
reward for the arrest and conviction of any person representing 
and selling incandescent burners or mantles as genuine “ Wels- 
bachs” that do not bear our trade-mark. 

All genuine Welsbach lights have stamped on the brass work 
“Welsbach System, Patented,” and all genuine Welsbach mantles 
are branded with our trade-mark, “J,” and both burners and 
mantles are sold in boxes bearing our trade name, “ Welsbach.” 

All other incandescent gas lamps and mantles are infringe- 
ments of this Company’s patents, notwithstanding representa- 
tions to the contrary, and all manufacturers, sellers or USERS 


of infringing burners. or mantles are liable to be and will be 


prosecuted. 


WELSBACH LIGHT COMPANY. 
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STANDARD 
DOUBLE-SUPERHEATER LOWE WATER GAS APPARATUS. 


Number of Installations to Date, - - 244 
Total Daily Capacity, 131,825,000 Cu. Ft. 











The United Ges Improvement Company, 


DREXEL BUILDING, PHILA., PA. 
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ALEX. C. HUMPHREYS, M, E., ARTHUR G. GLASGOW, M.B., 
BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 9 VICTORIA ST., 
(31 NASSAU STREET, LONDON & NEW YORK, LONDON, 8S. W., 
NEW YORK. *“HUMGLAS."* ENGLAND. 


HUMPHREYS 2&2 GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





~ 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT, 











z:-. | DO you wish to Know 


e* 
. COxs 








. what size of Pipe to use to convey any quantity of Gas, any distance, with 





~ 


“ CAS-FLOW can 
; COMPUTER. 
e 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 


o 
os 
af 
e 


calculations needed. Saves time, money and mistakes. 


Price, 12x 14 inches, on wooden board, $5.00. 
For sale by 
oi A. M. CALLENDER & CO., 32 Pine St.. N. ¥. City. 

















Goal Tar Genealogical Tree 


MR. T. VINER CLAREHE, of London, Ene, 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 





in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 








Frice $1. 


A’ M. CALLENDER & CO., No, 32 Pine Street New York 
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NATIONAL GAS== WaTER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 

















Plians and HEstimates Upon Application. 
: ‘ 


IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIVY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” ) > 
TRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 357 Canal St, New York. 
Hughes’ — — ONEILL S OXIDE, 


Is a superior natural Hydrated Oxide of Iron. (NATURAL BOG ORE) 








‘ 9 Will give a higher purification per bushel than J - 
Gas Works any other material. We ship the pure Oxide Fo r Gas Pu rifi cation. 
] of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to, Has the Largest Annual Sale of Any Oxide 


Their Construction and Arran ment, furnish the diluent at a nominal cost. Itis now in the World. 
oe used by the largest gas companies in the West. (453 PURIFICATION AND CHEMICAL C0., LTD., 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 160, 161, 162 Palmerston Buildings, 


And the Manufacture and 
H.W. Douglas ("cis ccnoany) Ann Arbor, Mich. (Old Broad St., London, E.C., Eng. 


Distribution of Coal Gas. 








Origally written by SAM’L HUGHES, C.E. P arson’ s Steam Blower 
5 


Rewritten and Much Enlarged by FOR IMPROVING BAD gre -— Fm eer AND FOR BURNING BREEZI 
WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- PA R = O N’ — g A R Bl U R N 3) R. 


G OOAL TAR AS FU 
REARS PARSON’S “AIR, JET. ‘TUBE. CLEANER, 


These devices are all first-class. They will be sent to any responsible party for trial. No saie 
A. M. CALLENDER & CO., | unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


82 Pine St. N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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Oops PRERKINS & CO., 


F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New 


Work, Philadelphia, 


Baltimore and Norfolk. 








BERWIND-WHITE GOAL MINING COMPANY'S 











Qecean Westmoreland Gas Coal. 


Offices : 


STRIGTLY High Grade. . 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCciIiEN TIEIC BOoOookH Ss. 





SAS MANUFACTURE, by William Richards. 4to., with | HEAT A MODE OF MOTION. By John Tyndall. 
THE MANAGEMENT OF SMALL GAS WORKS. 


numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. | 

GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

RACTICAL PHOTOMETRY: A Guide to the Study of the 

Measurement of Light. By W. J. Dibdin. $3. 

UHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 

RONWORKE: Practical Designing of Structural Ironwork. 

By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 

LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 

COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 

COAL: Its History and Use. By Pref.Thorpe. $3.50. 

THE GAS WORKS OF LUNDON. By Colburn. 60 cents. ! 


The above will be forwarded upon receipt of price. 


must be added to above prices. 
desired, upon receipt of order. 
books sent C.0.D. 


A. M. 





THEORY OF HEAT. By J. Clerk-Maxwell. 


| PRACTICAL PLUMBING. By P. J. Davies. 


$-. 
By 
C. J. R. Humphreys. $1. 


[MANUAL FOR GAS ENGINEERING STUDENTS. By D. 


40 cents. 

$1.50. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R: 
Arnold. $2 

2 OF GAS WORKS, by Walter Ralph Her- | 

g- $2. 
DIGEST OF GAS CASES. $5. 


ag HINTS ON REGENERATOR FURNACES 
M.G m. $1.25. 


tabemaaeces OF COAL TAR AND AMMONIACAL | 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


A TREATISE ON THE COMPARATIVE CORRE SAL | 
VALUES OF GAS COALS AND CANNELS. By D.A 
Graham. $3. | 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. | 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK — MECHANICAL ENGINEERS, By H. 
Adams. $2.50 
$5 


TREATISE ON MASONRY CONSTRUCTION. Baker. 


GAS ENGINEER’S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $9.50 


| GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


$3. 
AS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 





Butterfield. $3.50, 


| AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT: A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with § “og Application te 


Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, oamemeteses, Storage and Distribution. By 
Philip Atkinson. $1.50 


— TRANSMISSION OF ENERGY. By G. Knapp. 
50 


| ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC eS egal FOR AMATEURS. By E. 
Hospitalier. $2.50 


PEE 61. MANAGEMENT OF DYNAMOS AND MO- 


WIRES AND CABLES. 
ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory < and Applications. 
John T. Sprague, M.LE-E. 


PRACTICAL GUIDE TO ee TESTING OF INSULATED 


By 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order 


No 


CALLENDER & CO., 32 Pine Street. New York, 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrK, E.. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, - = = Locust Point, Baltimore, Md. 
OFFICE, 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston. 


W.D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


‘Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


AGENTS, 














KELLER ADJUSTABLE 
COKE CRUSHER. 


Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 

















GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Frice, $65.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may besent \ 


Ae M. CALLENDER & CO., 32 Pine St., N.Y. 


— Pew -—— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 

Room 720, Reading Terminal Building, Phila., Pa. 
FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








Epmunp H. McCuLuLouaua, Prest. CHAS. F. GODSHALL, Treas. H. C. ApAms, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





FPrVoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character-is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittsvpnuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 





Correspondence Solicited. 








GAS OIL. 


26 Broadway, New York Citv, 
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Established 1858. ‘ncoiporand 1890. 


Cuas. E. GREGoRY ey Davip R. Day V. Prest. & Treas. 
D. ABERNETBY. Sec. 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES 
FIRE BRICK and FIRE CLAY SPECIALTIES 














St oo 

Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 

2202 


SOLE MANUFACTURERS OF THE 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK. . 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 
The Mitchell Half-Depth Regenerative ain 
This is the nal coal-consuming Furnace for Reto 
Benches. Burns either Coal or Coke. Full and Half. Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 
oe of the Coze System of Inclined Retorts. 


SPbine st. St. Louis, Mo. 


Manufacturers of $ 


8S 








FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 





Office, 88 Van Dyke St., Brooklyn, N. Y. 


Adam Weber, 


Proprietor, 


-|Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 633 East 15th St, New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 









FIRE Barc 


TS# 





CLAY Pale 








AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, 
LOOEKEPORT STATION, PA. 


— ESTABLISHED 1864. 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373 


Successor to WiLLIAM GARDNER @w Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE CF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 














HENRY MAURER & SON, 
(ESTABLISHED 1856.) 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Glay Gas Ketorts,,. 
BENCH SETTINGS. 
Fiea Rrick. Tilac Fea 
GEROULD'S IMPROVED RETORT CEMENT. 
ae ee ee rs a 

aan thorough in its work. eel eee warranted to stick. 


In Casks, 50 oy at 5 cents per pound. 
In Kegs, 100t0 200 * *:¢ 
In Kegs less than 100 “ 


‘on L. GEHEROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


o 7 “ “ 


cupolas. This cement is mixed ready for use. Economic. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding andemptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6,8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Ceke can be used as Fuel in Furnaces. 








Tueo. J. Surrn, Prest. J. A. Taywor, Sec’y 
A. Lamstua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mey Tops. Baker Oven Tiles 13x 13x2 
and 10x10x2 


WALDO BROS., 102 MILE ST., BOSTON, MASS 
Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. City 


With Numerous Illustrations. 


Price, $3.00, 
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WM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


RX 
Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo 


the past eight years, Address WW. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION‘CO. Blirs. & Gen. Agts. Fort Wavne Ina. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R'm 18, Volcan dldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 






















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
’ Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS “ENGINEERI NG COMPANY. 


INCORPORATED, 

















- Conestoga rn a RGH, PA. 
ite eg amen F. L. SLOCUM, Pres'’t. 
Gas Works Machinery af all kinds, SAM'L WOODS, Sec’y. 





PITTSBURGH ‘WASHER ‘SCRUBBER, 


SOLE AGENTS FOR 


FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches. - 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kerr Jlurray Jlanufacturing —= 


Steel Gasholder Tanks, 


Since, DovusLe AND TRIPLE-LIFT GiASHOLDERS, 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS som, 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections. ast und 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub Flange, Outside Screws Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS aD DRIPS. 


"“Adadaress, 


KERR MURRAY MANUF ACTURING CO. 


E"ort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 




































































Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS. 
CONDENSERS. 
[ron Holder Tanks. 
Scrubbers. 
ROOF FRAMES. 
Bench Castings. 
Girders. 
OlL STORAGE TANKS 
BHAMS Boilers. 

















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
nal Translated with 7-ermission of the author by GEO. M. RICHMOND, ME 


Frice, 81.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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aaa fe R.D. WOOD & CO. “izes, 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
















SOLE MAKERS OF 


THE MITCHELL SCRUBBER _§| PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 




















(PATENTED) ; CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. pais Sieh tek ee 60S. 
_ THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. | HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0FFic&s- Bridge & Ogden Sts., Newark. N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 











BUILDERS OF 


Gas Etoliders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 














! ! 

ILLUMINATING GAS! FUEL GAS! ge 
Teed LOOMS PES, | wee cc car scnmes eo meon 

Slow in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, "Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 

The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. Oo. A. GEFRORER, 

BURDETT LOOMIS, - - Hartford. Conn. 248 N. Sth St; Phile., Pa. 
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ee ew ae 
LX KAPAZSISES 


SOT H. RaNsHAW, Prest. & Mangr. T. H. Bracn, Asst. Mangr 
x WILLIAM STACEY, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


WW \ AP, THE STACEY MANUFACTURING 60 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 











Cincinnati, Ohio. 
GEORGE SHEPARD PAGE'S SONS, 





Th Ammonia Washer-Scrubber 


The Ammonia Scrubber (late ‘‘Standard’’) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built, giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 


sags 69 Wall Street, = = New York City. 






4 
4 











7 ye se 
| } | | 


"9 








W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’l Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. |THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


<a esctaace on ncncmariancaent 269 Front Street, East, Toronto, Canada. 


Draughtsman and Constructing Engineer. eN“guicoens or tHe IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
siruction of new works or alteration of old works. Special House or Oven Coke. 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N. Y. City. 





New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 
Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New York City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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(842 = fJeily & Fowler, = 1888 | ,, 
LAUREL IRON WORKS. * 
Office, No. 39 Laurel Street, Philadelphia, Pa a 


BUILDERS OF 


—«««« Gasholders=- 


Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. C 


JAMES 7 FLOYD'S SONS, ““Gregon Iron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 








oO | 











‘ . 
Engineers and Contractors for the Construction of Gas Works, } © 
sa AMUEACTURERS OF ALL KINDS OF CASTINGS AND GENERAL RORWORK FOR GAS APPARATUS. 

Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, nds, ‘Angles, Reducers. 8-Bends, Sectional t iisoves, Finan, Cape i fitsuamMea ‘ 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and.Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. ¥Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 











BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


_ Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 





‘The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 
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THE OHIO PIPE COMPANY, ‘WARREN EQUNDRY AND MACHINE cO., 














ESS" ND CAST IRON WATER AND GAS PIPE 


MANUFACTURERS OF 
' 
Cast Iron Gas & Water Pipe, Rensitsbed 1656, Works at PhilltqubmrgtyR. 3 
and Specials, Architectural Castings, Builaing Columns, ™ 
Columbus, Ohio. FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 
Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 

















Davipo Leavitt Houcu, 
_ 26 CORTLANDT ST., N.Y. CITY. “load speculs, MMOND “aLanongan” metas 


— cee 5 EMAUS PIPE FOUNDRY. 















AST IRON DONALDSON IRON COMPANY. # EMAUS, PA 
Consulting Engineer. — See 
Investigations and Appraisals, . |} 
Designs and Estimates. 
Contractor. GENERAL SALES OFFICE, 192 BROADWAY, eiemaaianenies 
“tsa Waeten en ay — i |@slam PIPE AND SPECIAL GASTINGS 
Special Agent for Selling & Purchasing.| —_ western Office: Monadnock Block, Chicago, Ills. oe 


Also, ruanem PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, - - - - - - $5.00. 
A. M. CALLENDER & co. - = No. 32 Pine Street, New York. 


Established iss4a. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


— ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 














The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur 
chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


511 West Twenty-first Street, 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. 
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_ NATHANIEL TUFTS METER C0, 


63 Beverly Street, Boston, Mass. 


DRY GAs METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


mers Apparatus for the Chemical Testing of Gas and Gas Liquo 































CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 


NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
~e— “Perfect” Cas Stoves —a- 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 


























FACTORY AT BRIB, PA. 








USC Keystone Meters. 


Royersford, Pa. 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


| Their construction is such that they may 

















| be readily readjusted 








| when the scale of gas rates is changed. 


HELME & McILHEN NY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


=a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED, 


FIELDS ANALYSIS 


E"“or the Wear 1896G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Cen. Mangr. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 


DETROIT, MICH. 


Manufacturers of.. 


GAS METERS of the HIGHEST QUALITY 





























METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 


Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 
to the East, West or South. 


BUHL Meters will need few Repairs. (We make our own Tin Plate. Trial Orders Solicited. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc, 


Nos. 1513, 1515, 1517, 1519 & 1521 Raco Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 

















COPSOMOOPOSSSOTOOS OOOOH SETOSSSOEOOTOLEOES LESH ES SORE rrecerEDereseoessdecececcccocceeccos 





For efficiency and low gas consumption. 


Te For smooth and quiet running. 
For simplicity of construction and grace in design. 
For general reliability. : 


Se ePOSOCOOOROLODO OOO HOS OTHER OCCT SCORERS OELOOEOCLECEeEeDereeeeeeeeESEeecceeeecececccece For close regulation of power. 
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150 MEDALS AND DIPLOMAS. 


Pirect Goupled “OTTO” fas Engine and fynamo. 


DEMONSTRATION 
It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 
A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 
The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 


Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 


The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities;. for efficiency and low gas consumption; -for regularity. of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 33d & Walnut Sts,, Phila,, Pa. 
NEW YORK, 39 Courtland St. © BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 
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